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INTRODUCTION 

The Kodiak Management Area extends from Imuya Bay on the south to Cape Douglas 

on the north and includes Shelikof Strait and the waters of Kodiak, Afognak, and 

Shuyak Islands (Figure 1). The area includes over 600 specifiad salmon streams 

and lakes. The management area is divided into nine districts and 98 statistical 

areas. ' The districts and statistical areas are established to facilitate 

specific stock management. 

Five North Pacific salmon species are harvested in the Kodiak Management Area. 

Sockeye salmon are economically the most important species followed by pink, 
,a 

chum, coho, and chinook salmon. The 1988 catch was 2,700,000 sockeye, 

14,600,000 pink, 1,400,000 chum, 303,000 coho, and 22,400 chinook salmon. The 

total 1988 harvest was 19,025,400 fish. 

The Alaska Department of Fish and Game assumed the responsibility of managing 

Alaska's salmon resources in 1960. The primary goal has been to manage the 

resource for maximum sustained yield. Generally achievement of this goal is 

accomplished by: 1) determining the type and size of the escapement required by 

system that will produce maximum sustained yield and; 2) determining the 

techniques required to manage the fishery to obtain the escapement goals. 

Assignment of catch to river system of origin is a prerequisite to evaluating 

escapement goals and forecasting stock returns. In 1985 an expanded salmon 

commercial catch sampling operation was initiated in the Kodiak Management Area 

for establishing a data base for determining stock contribution levels, 

evaluating escapement goals, and forecasting. The program has continued since. 

The current emphasis is on sockeye and chum salmon. 





OBJECTIVES 

Lona Term: 

Better management of the salmon resources for the Kodiak Management Area through 

improved forecasting, development of stock-recruitment relationships to assess 

escapement requirements, and accurate assessment of stock composition levels for 

mixed stock fisheries. 

Short Term: 

A. Collect representative age composition data of the sockeye and chum 

salmon catches from selected fisheries. 
,& 

B. Collect representative sockeye scales from selected fisheries for 

future stock separation work. 

SUPERVISION 

Bruce Barrett will supervise the catch sampling crews at the Port of Kodiak and 

Lazy Bay. 

PERSONNEL 

Personnel assignments at Lazy Bay and the Port of Kodiak are defined in Table 

1. Available permanent staff will assist in catch sampling at the Port of 

Kodiak . 



Table 1. Salmon ca tch  sampling crew f o r  Kodiak Management Area, 1989. 

Locat ion  Name T i t l e  PCN P o s i t i o n  

Por t  of Kodiak Pa t r i ck  Holmes FB I1 1273 Crew Leader 

Lazy Bay 

Barbara Monkiewicz FT I11 1591 Catch Sampler 

Charles Swanton FB I 1413 Crew Leader 

Dave Kaplan FT I11 1760 Catch Sampler 



PROCEDURES 

Catch Sampling 

The sockeye and chum salmon ca tches  w i l l  be sampled f o r  age, length,  and sex  

(ALS) by t h e  crew a t  t h e  Por t  of Kodiak and a t  Lazy Bay according t o  t h e  

schedules i n  Tables 2 and 3 .  A l i s t  of t h e  1989  s t a t i s t i c a l  weeks is i n  Table 

4 .  

A l l  ca tch  sampling da ta  a r e  t o  be rep resen ta t ive .  To ensure t h a t  t h i s  occurs 

mixed loads from non-targeted a reas  a r e  not t o  be sampled, and t h e r e  i s  t o  be 

no pre-se lec t ion  of f i s h  f o r  length,  sex, condit ion,  o r  any o ther  f a c t o r s .  

To ensure t h a t  sockeye and chum samples a r e  not missed t h e  crews w i l l  begin 

sampling t h e  f i r s t  day t h e  r e spec t ive  spec ies  ca tches  a r e  de l ive red  from t h e  

des ignated  sampling a reas  each s t a t i s t i c a l  week (Tables 2 and 3 ) .  

The s tandard  procedures f o r  c o l l e c t i n g  and recording salmon ALS da ta  a r e  def ined 

i n  Appendix A and B. The accuracy of t h e  da ta  w i l l  be the  r e s p o n s i b i l i t y  of t h e  

c r e w  l eader s .  I f  t h e r e  a r e  any ques t ions  o r  problems do not be shy about asking 

f o r  c l a r i f i c a t i o n  o r  help.  

P e r i o d i c a l l y  i n  season t h e  Lazy Bay c r e w  w i l l  send t h e i r  catch sampling AWL 

o r i g i n a l s  and corresponding a c e t a t e s  t o  t h e  Kodiak o f f i c e  f o r  f i n a l  processing.  

The Lazy Bay crew leader  w i l l  n o t i f y  t h e  Kodiak o f f i c e  by radio  t h a t  t h e  da ta  

a r e  being sen t ,  and w i l l  maintain a log  book of a l l  out-going samples. A l l  

s c a l e s  c o l l e c t e d  by t h e  Lazy Bay crew w i l l  be pressed and aged a t  Lazy Bay p r i o r  

t o  being mailed t o  Kodiak. 



Table 2. Sockeye salmon catch sampling schedule for the Kodiak Management Area, 1989. 

SAMPLING AREA SAMPLE 
----------------------------------+------------------------------- STATISTICAL --------------- 

CREW District/Section Geographic Area Statistical Area WEEK .Size L/ Data FISHERY 

Port 
of N. W. Kodiak/Central Uganik/Viekoda Bays 253 24-35 600 ALS Mixed-stock 

Kodiak 
Afognak District, - 2 / 

Shuyak Island Section Point Banks to 
NW Afognak Section Raspberry Cape 251-10 through 70 27-31 600 ALS Mixed-stock 
SW Afognak Section 

Mainland District L/ 
Dakavak Section Dakavak Bay 262-10 through 55 27-31 600 ALS Mixed-stock 
Outer Kukak Bay Section to 
Hallo Bay Section Cape Douglas 
Big River Section 

,b N.W. Kodiak/Central Uyak Bay 3/ 254-10,20 24-26 600 Scales Mixed-stock 

Lazy Bay 
N .W. Kodiak/Central Uyak Bay 3/ 254-10,20 27-35 600 Scales Mixed-stock 

Mainland/Cape Igvak Imuya Bay to 
Cape Aklek 262-70,80,90,95 24-35 480 Scales Mixed-stock 

Alitak Bay/Cape Alitak Cape Alitak 257-10,20 24-35 600 Scales Mixed-stock 

Alitak Bay/Moser Bay Moser/Olga Bay 257-40,41 24-28 600 Scales Mixed-stock 

Moser/Olga Bay 257-40,41 29-35 600 Scales Terminal 

S.W. Kodiak/ 
Inner, Outer Ayakulik Red River 256-10,20 24-35 600 Scales Terminal 

S.W. Kodiak/ 
Inner, Outer Karluk Karluk 255-10,20 24-35 600 Scales Terminal 

Cape Alitak/ 
Inner, Outer Upper Station Upper Olga Bay 257-30 24-28 600 Scales Terminal 

A/ If the required 600-fish sample is impossible to obtain, reduce sample size to 480 fish. 

2/ The weekly goal is to obtain a combined sample from the three specified areas of the Afognak District, and a 
combined sample from the Dakavak Bay to Cape Douglas reach of the Mainland District. When no pure samples 
are available from these areas, a combined Mainland and Afognak Districts sample should be taken. 

3/ To be sampled at Larsen Bay. - 



Table 3. Chum salmon ca t ch  sampling schedule  f o r  t h e  Kodiak Manage- 
ment Area, 1989. 

SAMPLING AREA 
Geographic S t a t i s t i c a l  STATISTICAL SAMPLE 

CREW Area Area WEEKS A/ SIZE DATA 

P o r t  of Kodiak Ki l iuda  Bay 258-20 32-34 440 Sca le s  

Zachar Bay 2/ 254-30 28-30 440 Sca le s  

Lazy Bay Sulua/Portage 257-60 32-34 440 Sca le s  

Kukak Bay 2/ 262-25,27 32-36 440 Sca le s  
,d 

1/ Samples w i l l  be  c o l l e c t e d  on ly  on t h e  weeks when t h e  f i s h e r y  i s  t e r m i n a l  and - 
d i r e c t e d  s p e c i f i c a l l y  f o r  chum salmon. 

2/ The M/V Coho may b e  a b l e  t o  c o l l e c t  t h e  samples on t h e  f i s h i n g  grounds. - 
/ Crews w i l l  c o l l e c t  s c a l e s  only,  no l e n g t h s  o r  sexes.  



Table 4 .  1989 s t a t i s t i c a l  weeks. 

S t a t i s t i c a l  
Week Calendar Dates 

S ta t i s t i ca l  
Week Calendar Dates 



An updated copy of t h e  sampling l o g  (Figure 2 )  should be s e n t  weekly t o  t h e  

Kodiak o f f i c e .  

O r i g i n a l  s c a l e  ca rds  and copies  of t h e  AWLS should  be hand c a r r i e d  t o  town a t  

t h e  end, of t h e  season. 

The Lazy Bay crew l e a d e r  w i l l  maintain a d a i l y  l o g  of job- re la ted  a c t i v i t i e s .  

Add i t i ona l ly  t h e  crew l eade r  w i l l  p repare  a r e p o r t  a t  t h e  end of t h e  season 

d e f i n i n g  problems t h a t  occurred over  t h e  season, and s o l u t i o n s  and sugges t ions  

f o r  t h e  fo l lowing  season.  

On a t ime-permit t ing b a s i s  t h e  Lazy Bay crew w i l l  a s s i s t  t h e  weir  crews a t  Upper 

S t a t i o n  and Akalura i n  c o l l e c t i n g  t h e i r  sockeye escapement samples.  A t  Upper 

S t a t i o n  t h e  crew w i l l  sample 240  sockeye salmon weekly, while a t  Akalura t h e  crew 

w i l l  sample 480 f i s h  a t  t h e  peak of t h e  f i r s t  escapement and aga in  a t  t h e  peak 

of t h e  second escapement. 

Each crew l e a d e r  should review t h e  Kodiak Management Plan conta ined  i n  Appendix 

C. 

A t  t h e  end of t h e  season t h e  Lazy Bay crew l e a d e r  w i l l  inventory a l l  gea r  a t  t h e  

Lazy Bay camp and send t o  Kodiak t h a t  g e a r  which needs r e p a i r .  The S t a t e  r i f l e  

i s  t h e  only  equipment t h a t  must be r e tu rned  t o  Kodiak. A l l  o t h e r  equipment can  

be locked up on - s i t e .  



Figure 2. Lazy Bay catch sampling log, 1989. 

CATCH 
...................... AREA SAMPLE E.O. SAMPLE GEAR SCALES 

SAMPLED Week Date DATE DATE SIZE TYPE CREW AGED BY COMMENTS 



APPENDIX A 

Scale Sampling Techniques 



KODIAK SCALE SAMPLING TECHNIQUE 

The fo l l owing  i s  an exp lana t ion  of how salmon s c a l e  samples a r e  t aken .  I f  
you have no t  t aken  s c a l e s  b e f o r e  o r  i f  you have any ques t i ons  a sk  t h e  Kodiak 
Research P r o j e c t  Leader, Pa t  Holmes, t o  demonstrate t h e  sampling procedure.  
Sca l e s  must be  r eadab le  t o  be  u se fu l ,  s o  fo l l ow  proper  techniques  when 
sampling. 

I m o r t a n t  P o i n t s  t o  Remember 
Gum Cards 

A s c a l e  c a r d  i s  a gum-backed shee t  numbered 1 through 40 .  Samples a r e  p l aced  
on t h e  c a r d s  wi th  QQ a t tempt  t o  s e p a r a t e  t h e  f i s h  by t h e i r  s ex .  

It i s  important  t o  keep t h e  gum c a r d  d r y  a t  a l l  t imes .  I f  weather does no t  
a l low you t o  do t h i s  it i s  b e s t  t o  suspend sampling u n t i l  d r y e r  cond i t i ons  
p r e v a i l .  A w e t  gum c a r d  i s  u s e l e s s  a s  t h e  s c a l e s  w i l l  s h i f t  and come o f f  and 
prevent  a r eadab le  impression from be ing  taken .  

A new s c a l e  c a r d  i s  s t a r t e d  f o r  each day. Even i f  a ca rd  i s  not  f i l l e d  a new 
c a r d  i s  s t i l l  t o  be s t a r t e d  f o r  each day. Also, a d i f f e r e n t  c a r d  i s  t o  be  
used f o r  each  l o c a t i o n ,  i . e .  Red River  v s .  Cape A l i t a k .  It  is  important  t h a t  
s c a l e  c a r d s  and numbers match t h e  corresponding AWL s h e e t .  

S c a l e s  

1. Clean t h e  s c a l e  by we t t i ng  it and rubbing it between your f i n g e r s .  
Make s u r e  no d i r t ,  slime o r  s k i n  (no s i l v e r  c o l o r )  remain on t h e  s c a l e .  

2.  Mount t h e  s c a l e  on t h e  gum c a r d  wi th  t h e  r i dged  s i d e  up. The r i dged  
s i d e  i s  t h e  same s i d e  t h a t  is  exposed on t h e  salmon. 

3 .  One s c a l e  w i l l  b e  t aken  from sockeye and chum. Two s c a l e s  w i l l  b e  
taken  f o r  coho, and t h r e e  s c a l e s  f o r  king salmon. 

4 .  Take t h e  p r e f e r r e d  s c a l e  i f  it i s  a v a i l a b l e ,  i f  no t  a v a i l a b l e  t a k e  a 
s c a l e  bu t  no t e  it is no t  p r e f e r r e d .  

5. Sca l e s  should  be n e a t ,  c lean ,  and o rde r ly .  

Acre-Weiaht-Lenath (AWL) Samvlincr Form 

Age - Sca le  samples a r e  t aken  f o r  age. 
Weight - Taken t o  n e a r e s t  t e n t h  of a kilogram on any a d u l t  f i s h  no t  be ing  

r e tu rned  l i v e  t o  t h e  water .  
Length - Taken wi th  t h e  f i s h  l a y i n g  f l a t  from t h e  mid-eye p o i n t  t o  t h e  f o r k  

of t h e  t a i l .  Measure t o  t h e  n e a r e s t  m i l l i m e t e r .  

** F i l l  i n  a l l  in format ion  on t h e  AWL form. 
** Each AWL form should match up wi th  t h e  app rop r i a t e  s c a l e  ca rd .  



APPENDIX B 

Com~letion of mark sense A.W.L. forms 



Length, Sex, and Scale Sampling Procedure for Sampling: 
Using Mark-Sense Forms 

(Recommended by Statewide Stock Biology Group, May 1985) 

INTRODUCTION 

Salmon from the catch are sampled for length, sex, and scales annually by 
field crews throughout the state. This data base is essential to sound 
management of the State's salmon resources. This information is drawn upon 
by management and research biologists for: (1) forecasting run strengths; (2) 
setting escapement goals; ( 3 )  examining the productivity of each system; (4) 
salmon irowth analysis; (5)  catch apportionment (based on age composition 
and/or scale pattern analysis) ; (6) in-season run estimation; and (7) to gain 
a better understanding of the biology of each stock. 

For clarification purposes a SCALE SAMPLE and SUB-SAMPLE will be defined as 
follows : 

SCALE SAMPLE: A data set collected from a specific sampling location, 
containing scales and data from a single species, collected 
during a single year. All data forms and scale cards of a 
single SAMPLE have the same statistical code. AWL and scale 
card number in a sample are consecutively and chronologically 
ordered. 

SUB-SAMPLE: Any portion of a scale sample consisting of consecutively 
numbered AWL'S and scale cards. SUB-SAMPLES usually consist of 
one or more time segments of a sample. 

To be useful, data must be recorded on the mark-sense forms neatly and 
accurately. The following procedures are to be adhered to when sampling for 
length, sex, and scales using mark-sense AWL forms. 

COMPLETING THE FORMS: 

A completed mark-sense AWL form and accompanying gum card for sampling 
commercial catches of sockeye and chum salmon are shown in Appendix B.1. A 
completed AWL form and accompanying gum cards for sampling commercial catches 
of chinook and coho salmon are shown in Appendix B.2. 

Complete each section of the left side of the mark-sense form using a soft 
No. 2 pencil and darken the corresponding blocks as shown in the figures. 
Make every effort to darken the entire block as partially filled blocks are 
often missed by the optical scanner which reads and records the data from the 
mark-sense AWL forms. Label only one form at a time to avoid "the carbon 
paper effect" and resulting stray marks. 

Description: 
For escapement sampling: Species/~rea/Catch or Escapement/gear 
type i.e. weir/Samplers (name and W-R-P) 

Card: 
The AWL forms and corresponding gum card(s) are numbered 
sequentially by date throughout the season starting with 001. 

- 14 - 



Appendix B-1. Example o f  AWL and gum cards for  sampling 
one scale per  f i sh .  

I 

Species: k~ P_ Card No: -. O ' L 3  - 

~ocatit,: I k L n r n ' L a g s ~ r r - - G l j c l ,  
stat. code: 3 1- 3 ,-3O-- - -.- --- 
Sampling Date: M~.,-L- ~ a ~ . & -  Year -8.7- ' 

Remarks: ------ 



Spaclar: f h i r \ o o ~  Card NO: Q d- LA 
L ~ a l l t y :  f l ~ / I e f  . ' $ @ h l ~ t i i  && 

C - ' < 

Slat. Cod.: 3 3-k- '' ' - - 
Sampling ~ a t a .  MO d 0 8 ~ ~ ~  year 7 
0.8.: 4y""S* i h e 
C ~ I I . C ~ ~ ~ ( S ) .  Mc V, lml. //~;Jc AC 
Remarhs: 

e .h;mna~ Spoclos. ' C r r d N o  QQ f- 13 
Locality: \er S e n ; & v l ~  

Stat. C o d r : 3  12 - ------ 
1;- - 8rmgll& Dale MO - O W L  YwJr 

Ooar: 4 S P I ~ ~  
' I 

colt,lo I,,, ~ ~ & ~ ~ ~ + & h b ~ . J ~ o , r  
Ramatha: 



A separate numbering sequence will be used for each species, gear 
type, district, and geographic location. Consult your port 
supervisor for the current card number. Sockeye and chum samples 
will have only 1 card per AWL form as shown in Appendix B.1. 
Coho and chinook samples will contain up to four cards per AWL 
form as shown in Appendix B.2. 

Species : 
Refer to the reverse side of the AWL form for the correct digit. 

Day, Month, Year: 
Use appropriate digits for the date the fish are caught. 

District : 
List only one district. Consult project leader for appropriate 
district, subdistrict, and stream numbers. 

Subdistrict : 
List a single subdistrict if it is known and all the fish sampled 
were from that single subdistrict. Leave blank if more than one 
subdistrict is involved or if the subdistrict is unknown. 

Stream: 
Leave blank for catch sampling; for escapement sampling consult 
project leader for appropriate number. 

Location : 
List the appropriate code as shown on Table B.1. 

Period: 
List the statistical week in which the fish were caught (Table 4 ) .  

Project : 
Refer to the reverse side of the AWL form for the correct code. 

Gear : 
Refer to the reverse side of the AWL form. 

Mesh : 
Leave blank unless specifically instructed by supervisor to do 
otherwise. 

Type of length measurement: 
Use (2) mid-eye to fork-of-tail (unless specifically instructed 
to do otherwise). Refer to Appendix B.3. 

# of cards: 
Mark 1 when sampling sockeye, chum, coho, and chinook salmon 
(Appendix B.l). When sampling chinook and coho salmon write the 
card numbers (i.e. OOlA, OOlB, 003B, etc.) perpendicular to the 
left of the fish # column as shown in Appendix B.2. 

It is paramount to keep the mark-sense forms flat, dry, and clean. Fish 
gurry and water curling will cause data to be misinterpreted by the optical 



T a b l e  B . 1 .  Assigned p o r t  and w e i r  l o c a t i o n  codes .  ( U s e  under  l o c a t i o n  
i n  f i l l i n g  o u t  AWL'S f o r  c a t c h  and escapement sampl ing . )  

P o r t  Codes 

001 - P e l i c a n  
002 - E l f i n  Cove 
003 - ~ i t k a  
004 - Juneau 
005 - P e t e r s b u r g  
006 - Ketchikan 
007 - C r a i g  
008 - P o r t  Alexander  
009 - M e t l a k a t l a  
010 - ~ x c u r s i o n  I n l e t  
011 - Hoonah 
012 - Wrangell  
013 - Out o f  S t a t e  
014 - Kake 
015 - Gedney 
016 - S e c u r i t y  Bay 
017 - Meyers 
018 - P t .  Baker 
019 - Klawock 
020 - Yakutat  
030 - Lazy Bay 
031 - P o r t  o f  Kodiak 
032 - P a u l s  Lake 
033 - Thorshiem 
034 - Afognak R i v e r  
035 - Karluk R i v e r  
036 - R e d  R i v e r  
037 - Upper S t a t i o n  
038 - F r a z e r  Lake 
039 - Dog Salmon 
040 - Larsen  Bay 
150 - King Cove 
1 5 1  - P o r t  M o l l e r  
052 - Dutch Harbor 
053 - Akutan 
054 - Sand Point 
055 - Bear River ,  ADF&G Camp 
056 - Nelson R i v e r ,  ADF&G Camp 
057 - Canoe Bay 



scanning machine. In  genera l ,  keep t h e  forms nea t  enough and l e g i b l e  enough 
t o  have a s t r a n g e r  be a b l e  t o  make sense out  of them. 

Addi t iona l  d a t a  columns a r e  a v a i l a b l e  on t h e  r eve r se  of t h e  AWL f o r  
i n d i v i d u a l  p r o j e c t  use .  I f  you a s  a p r o j e c t  l e a d e r  use them and wish t h a t  
d a t a  t o  be r ead  by t h e  opscan reader ,  you w i l l  need t o  t r a n s f e r  t h e  l i t h o  
code from t h e  f r o n t  of t h e  form t o  t h e  r eve r se .  

GUM CARD ( S )  : 

F i l l  ou t  t h e  gum ca rds  a s  shown i n  Appendices B . l  and B . 2 .  

Species:  Wri te  ou t  completely ( i . e . ,  chinook, sockeye, e t c . ) .  

Loca l i t y :  For ca t ch  sampling and escapement sampling w r i t e  down a r e a  i n  
which f i s h  were caught followed by t h e  word ca t ch  o r  escapement 
( i . e .  Karluk River  escapement).  

S t a t .  code and Sampling d a t e :  
T rans fe r  t h e  app ropr i a t e  d i g i t s  from t h e  AWL form. 

Gear : 
W r i t e  out  completely.  

C o l l e c t o r  (s) : 
Record t h e  l a s t  name o r  i n i t i a l s  of t h e  pe r son ( s )  sampling. 

Remarks : 
Record any p e r t i n e n t  information such a s  number of s c a l e s  p e r  
f i s h  sampled, ves se l / t ende r  name, e t c .  Transfer  t h i s  same 
information t o  t h e  t o p  margin of t h e  AWL. 

SAMPLING: 

A.  GENERAL 

1. Sex t h e  f i s h  and darken M o r  F i n  t h e  sex  columns. I f  any d i f f i c u l t y  
was encountered i n  t h i s  procedure, w r i t e  "I had t r o u b l e  sex ing  t h e s e  
f i s h n  on t h e  t o p  margin of t h e  AWL and ask  your superv isor  f o r  h e l p  a s  
soon a s  p o s s i b l e  before  sex ing  a d d i t i o n a l  f i s h .  

2 .  Measure a l l  spec i e s r  l eng th  i n  mi l l ime te r s  from t h e  middle of  t h e  eye 
t o  t h e  f o r k  of t h e  t a i l ,  r e f e r  t o  Appendix B.3 .  Record l e n g t h  by 
blackening t h e  app ropr i a t e  column b locks  on t h e  AWL form. Column 3 on 
t h e  AWL form i s  used f o r  f i s h  over  999  mi l l ime te r s  long (Big Daddy 
Chinook).  Measure a l l  spec i e s  of salmon t o  t h e  nea re s t  mm. Check t h e  
c a l i p e r s  d a i l y ,  before  use, t o  ensure  t h e  accuracy of t h e  measurements. 

3 .  Pluck t h e  "p re fe r r ed  s c a l e n  from t h e  f i s h  us ing  forceps .  Remove a l l  
s l ime,  g r i t ,  and s k i n  from t h e  s c a l e  by moistening and rubbing between 
f i n g e r s .  The "p re fe r r ed  sca l e "  is  l o c a t e d  on t h e  l e f t  side of t h e  
f i s h ,  two rows above t h e  l a t e r a l  l i n e  on t h e  d iagonal  from t h e  
p o s t e r i o r  i n s e r t i o n  of t h e  d o r s a l  f i n  t o  t h e  a n t e r i o r  i n s e r t i o n  of t h e  



Appendix ~ . 3 .  Measuring f i r h  length. 

Because the lengt!5 and l o r n  of L\e snout of uL~m c-es as Cye . 
f i s h  a ~ r c a c t s  sexual mtvx~c-y, len~u ineasurenents are wde frcm the 
middle of the eye to for* of tile -1. me l q r i  is always recsrced 
to Lie nearest milli=tero Pa Frocedure for measurLqg len5=? 
(mid-eye to  for^) of the salma~ is as follovs: 

1. Plzce the sakm flat on L9e bcard w i ~  the head to your 
l e f=  and the dDrsa.1 fin away frun you- 

2. Make sure ywr eye is d i r w l y  over the end of the board. 
Line the eye of Lie he up w i t h  the edqe of the board 
and hold tie heaa ad place mth your left  h a .  I t  h e l p  
to place a finger in the salrrm's eye for reference. 

3 .  Flatten and spreaa the -tail a q a i ~ t  &.e bcard w i t h  your 
right hana, 

4-  Read &e mid-eye to fork lenpr9 to the nearest 
millimeter . 



ana l  f i n ,  r e f e r  t o  Appendix B . 4 .  I f  t h e  "p re fe r r ed  s c a l e n  is missing,  
s e l e c t  a s c a l e  wi th in  t h e  p r e f e r r e d  a r e a  on e i t h e r  t h e  l e f t  o r  r i g h t  
s i d e  of t h e  f i s h .  I f  no s c a l e s  a r e  present  i n  t h e  " p r e f e r r e d  a r e a m  on 
both s i d e s  of t h e  f i s h ,  sample a s c a l e  a s  c l o s e  t o  t h e  p r e f e r r e d  a r e a  
a s  poss ib l e  and darken t h e  8 under "age e r r o r  coden on t h e  AWL form. 

4 .  Clean, moisten and mount s c a l e  on gum c a r d  d i r e c t l y  over  number 1 a s  
shown i n  Appendix B . 4 .  The s i d e  of t h e  s c a l e  f ac ing  up on t h e  gum c a r d  
is  t h e  same a s  t h e  s i d e  f a c i n g  up when it was adhered t o  t h e  f i s h .  
This  outward f ac ing  s i d e  i s  r e f e r r e d  t o  a s  t h e  "sculptured" side of t h e  
s c a l e .  The r idges  on t h i s  s c u l p t u r e  s i d e  can be f e l t  with a f i n g e r n a i l  
dr forceps .  Mount s c a l e  with a n t e r i o r  end o r i e n t e d  toward t o p  of gum 
card .  

5. When sampling sockeye and chum salmon r epea t  s t e p s  1 through 4 f o r  up 
t o  40 f i s h  on each AWL form. 

6 .  When t ak ing  m u l t i p l e  s c a l e s  p e r  f i s h  a s  with chinook and coho salmon 
sample t h e  "p re fe r r ed  sca l e "  and s c a l e  #2 a s  shown i n  Appendix B . 4 .  
Sca le  #2 i s  one inch  t o  t h e  l e f t  of t h e  "p re fe r r ed  s c a l e , "  and i s  2 
rows above t h e  l a t e r a l  l i n e .  Mount t h e  2 s c a l e s  from f i s h  # l  over  1 
and 11 on t h e  gum c a r d  a s  shown i n  Appendix B . 2 .  Continuing, mount t h e  
2 s c a l e s  from f i s h  #2 over 2 and 12,  e t c .  I f  sampling 3 s c a l e s ,  mount 
t h e  s c a l e s  over #1, #11, #21, e t c .  

7 .  Use p l a s t i c  s c a l e  c a r d  ho lde r s  t o  hold ind iv idua l  s c a l e  c a r d s  du r ing  
sampling and cover  t h e  completed gum c a r d  wi th  wax paper  f o r  s t o r a g e .  

8 .  When sampling a weired system you may use  w r i t e  i n  r a i n  books t o  r eco rd  
t h e  d a t a .  Keep t h e  mark-sense forms i n  camp where t h e y  w i l l  b e  c l ean ,  
dry,  and f l a t .  Af t e r  sampling i s  done f o r  t h e  day t r a n s f e r  t h e  d a t a  
t o  t h e  mark-sense forms. It  i s  t h e  r e s p o n s i b i l i t y  of t h e  d a t a  
c o l l e c t o r  t o  t r a n s c r i b e  t h e  d a t a  be fo re  t u r n i n g  it over  t o  t h e  ARB. 

9 .  Miscellaneous: 

a .  When s c a l e s  a r e  sampled i n  w e t  condi t ions  it i s  d i f f i c u l t  t o  mount 
s c a l e s  i n  a fash ion  so  a s  t o  r e s u l t  i n  a good s c a l e  impression 
being made. Glue o f t e n  obscures s c a l e  f e a t u r e s  and s c a l e s  
f r equen t ly  adhere poor ly  t o  t h e  card .  I n  t h i s  s i t u a t i o n  t h e  s c a l e s  
should be remounted. 

b .  For adipose c l ipped  f i s h  record  t h e  head t a g  number on t h e  
corresponding row i n  t h e  f i r s t  f i v e  columns on t h e  r e v e r s e  s i d e  of 
t h e  AWL. 

c .  Look down t h e  form from two angles  a f t e r  t h e  d a t a  has  been recorded  
t o  pick up any g l a r i n g  mis takes .  A common e r r o r  occurs ,  f o r  
ins tance ,  i n  p l ac ing  both  t h e  4 and 7 of a 475 mm f i s h  i n  t h e  10O1s 
column with nothing i n  t h e  10 ' s  column. 

d .  Keep a l l  f i s h  gu r ry  o f f  forms and e r a s e  any s t r a y  marks on t h e  
forms be fo re  t u r n i n g  them i n  t o  your superv isor .  



Appendix B.4- Scale  sampling procedure shoving the  p r e f e r r e d  
s c a l e  sampling area on an a d u l t  salmon. 

K7SmIOR IYSERTION OF WRSAL 

I 18 p n f e r r e d  sce ie  on che \ ANAL FLY 
l e f t  s ide  of the  f l s h ,  no tan 
above che l a c e r a l  L l a c  and on the I \ 
diagonal from the posterror  uraer t ion 

. ef che dorsal  f i n  to che ancertor  
\ 

above the Lacera 1 Line vlchia  Cha. are8 ' . 

k b i n d  the dorsa l  f i n  and abeed of che 
-1 f in.  

tf sampl fn~  emre chaa one scale per 
f l s h  cake the pre fe r red  scale and 
s c a l e  r t  and s c a i e  *3 as shown o r  

- - -  ~ 

f a s e r t l o n  of ~ h e  e m 1  f in.  

If the p re fe r red  s c r l e  1s missins take 
8 real. q e l n  on che Left (or r t g h t )  
a ide  of che f f s h  no more cham faur  rove 

the cLoserc s c a l e r  thereof .  

- 4 a t e r a l  Line 

PREiSXRED A R U  turn s c a l e s  over  
I when c r a n s l e r i n g  from 
I f i s h  t o  gun c a r d ,  

I 

. . 

~ f ~ ~ p  %pales  d i r e c t l y  over  
n t m  c a r d .  

*--- - - - .  
NOTE: Mount scales w i t h  nunber on ,-- ----. 

anterior- portion of 
scale oriented toward 
top of card. 0 



e. W r i t e  i n  a l l  comments e x p l i c i t l y  and completely under remarks, 
t r a n s f e r  remarks t o  t o p  margin of AWL. 

f .  Respons ib i l i t y  f o r  accuracy l ies  f i r s t  with t h e  pr imary d a t a  
c o l l e c t o r  (s)  . The p o r t  supe rv i so r  w i l l  r e t u r n  s loppy o r  incomplete 
d a t a  t o  i nd iv idua l  c o l l e c t o r s .  Af te r  e d i t i n g  a form, p l a c e  your 
i n i t i a l s  next  t o  c a r d  #, bu t  not  i n  l e f t  margin. 

10 .  A s  soon a s  poss ib l e  a f t e r  completion send t h e  samples and mark-sense 
forms t o  t h e  ARB i n  Kodiak. During scheduled r ad io  c a l l s  be fo re  and 
fo l lowing  t h e  sending of d a t a  t o  t h e  ARB, t h e  crew l e a d e r  w i l l  n o t i f y  
t h e  ARB: 1) t h a t  t h e  d a t a  i s  be ing  mailed (use a moisture-proof 
c o n t a i n e r )  ; 2 )  what d a t a  i s  be ing  sen t ;  3) when d e l i v e r y  i s  expected 
i n  Kodiak; and 4 )  who is  t r a n s p o r t i n g  t h e  d a t a .  It i s  important  t h a t  
t h e s e  s t e p s  a r e  followed t o  ensu re  d e l i v e r y .  

B. SAMPLING SCENARIOS: 

1. D i f f e r i n g  s i z e  crews: 
_a 

a .  One person:  Wrestle t h e  f i s h  i n t o  t h e  measuring board, wearing a 
g love  on one had. Measure t h e  f i s h  and w r i t e  t h e  s ex  and l eng th  
down on t h e  measuring board t o  be t r a n s f e r r e d  t o  t h e  AWL a f t e r  t e n  
f i s h  have been measured. Next, pluck t h e  p r e f e r r e d  s c a l e ( s ) ,  
c lean ,  and mount on t h e  gum c a r d  which i s  taped  t o  t h e  AWL i n  t h e  
c l ipboa rd  which is  s i t t i n g  on t h e  end of t h e  measuring board. 
A f t e r  t e n  f i s h  have been processed,  remove t h e  glove and r eco rd  t h e  
sexes  and l eng ths  on t h e  AWL wi th  your c l e a n  hand. A slime r a g  may 
be  h e l p f u l .  

b .  Two persons: 

(1) When sampling more t h a n  one s c a l e  p e r  f i s h ,  one person can 
wres t l e  t h e  f i s h  and r eco rd  d a t a  while t h e  o t h e r  p lucks  and 
mounts s c a l e s .  The wrestler needs t o  wear a glove t h a t  he can 
s l i p  o f f  h i s  w r i t i n g  hand t o  record  t h e  sex  and l e n g t h  d a t a  
on t h e  AWL form. 

(2) When sampling one s c a l e  p e r  f i s h ,  t h e  person p lucking  t h e  
s c a l e s  a l s o  records  t h e  d a t a .  

c .  Three persons:  One person w r e s t l e s  the- f i s h ,  one p lucks  and mounts 
t h e  s c a l e s ,  and t h e  t h i r d  r eco rds  t h e  d a t a .  

2 .  Sampling t o t e  t o  t o t e :  

a .  When sampling f o r  2 o r  3 s c a l e s  pe r  f i s h  (chinook and coho) use  two 
persons .  

b .  When sampling f o r  1 s c a l e  p e r  f i s h  (sockeye and chum) use  t h r e e  
persons,  i f  a v a i l a b l e .  



SCALE SAMPLING CHECKLIST 

Clipboard 
Gum Cards 
AWLr S 

Penci ls  ( N O .  2 )  Gloves 
Forceps Measuring board o r  c a l i p e r s  
Wax paper i n s e r t s  Sampling Manual 

P l a s t i c  s c a l e  card  holders 

Some Reminders 

1. For g r e a t e r  e f f i c i e n c y  i n  s c a l e  reading and d i g i t i z i n g ,  mount s c a l e s  with 
a n t e e i o r  end toward t o p  of s c a l e  card.  

2 .  AWLS should be c a r e f u l l y  ed i t ed .  Re-check header information on AWLS; make 
s u r e  a l l  ava i l ab le  information i s  f i l l e d  i n .  Take e x t r a  ca re  t o  use t h e  
c o r r e c t  s t a t i s t i c a l  week f o r  t h e  sampling o r  catch da te .  Page numbers 
should not be repeated; a frequent  e r r o r  is t o  begin a week's sample with 
t h e  l a s t  page number used t h e  week before.  This i s  p a r t i c u l a r l y  important 
i f  t h e  da ta  i s  r e g u l a r l y  s e n t  t o  town; it i s  easy t o  fo rge t  which numbers 
w e r e  used. Crew leaders  should t ake  t i m e  t o  ensure t h a t  t h e  boxes a r e  
being blackened c o r r e c t l y ,  i f  t h e  boxes a r e  s lopp i ly  marked t h e  o p t i c a l  
scanner records t h e  information incor rec t ly  o r  misses it e n t i r e l y .  Keep 
marks within each rec tang le  and completely f i l l  them. Af ter  AWLs a r e  
ed i t ed ,  p lace  e d i t o r t s  i n i t i a l  next t o  page number, but  not  i n  l e f t  
margin. 

3 .  Check t o  make su re  e r r o r  codes a r e  being used cor rec t ly ,  i . e .  e r r o r  code 
7 i s  wrong species ,  e r r o r  code 8 i s  non-preferred. Error  code 6 i s  f o r  t h e  
use  of t h e  s c a l e  reader,  it r e f e r s  t o  the  reabsorption of t h e  s c a l e .  

4 .  Transfer  important comments from s c a l e  cards t o  AWLS. Af ter  press ing  
sca les ,  t h e  cards a r e  seldom re fe r red  t o  again, and important remarks can 
be l o s t .  Write comments i n  t h e  top  margin (not  on t h e  l e f t  s i d e )  o r  on 
t h e  reverse  of t h e  AWL. I f  t h e r e  i s  not room on t h e  AWL t o  completely 
expla in  t h e  remarks, use a separa te  piece of paper. 

5. Never put  da ta  from d i f f e r e n t  da tes  on one AWL o r  one s c a l e  card .  Even 
i f  only one s c a l e  i s  c o l l e c t e d  t h a t  day, begin a new card  and AWL f o r  t h e  
next day . 

6.  I f  weights a r e  taken, they may be noted i n  t h e  r i g h t  margin of t h e  AWL 
dur ing sampling, but  be sure  t o  t r a n s f e r  t h e  weights t o  t h e  appropriate 
columns on t h e  reverse  of t h e  AWL before submitt ing it t o  t h e  ARB. 

7 .  The da ta  processing program uses the  " l i t h o  coden on t h e  AWL. (It is 
loca ted  i n  t h e  lower l e f t  margin of t h e  AWL.) It helps i f  t h e  AWLs a r e  
used i n  t h e  order  of t h i s  code. I t  should not be hard t o  keep them i n  
order  i f  they  a r e  arranged t h a t  way before page numbering. Those who 
sample d i f f e r e n t  a reas  throughout t h e  season can arrange t h e  l i t h o  codes 
i n  order  before  each sample is  taken. 

8 .  I f  AWLs g e t  wrinkled o r  splotched they should be copied over before 
sending i n .  The o p t i c a l  scanning computer w i l l  misread o r  r e j e c t  wrinkled 
shee t s .  
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OBJECTIVES 

1. ~ e t e d n e  the age composition, average length by age, and sex 
composition of selected sockeye escapements within the Kodiak 
Management Area. Conduct the same for selected coho salmon 
escapements. 

2. Publish the results in a Regional Information Report. 

SUPERVISION 

The Area Biologist, Larry Malloy, and the Assistant Area Biologist, Dave 
Prokopowich will supervise escapement sampling at all weir projects except 
Frazer and Akalura Lakes weirs which are addressed under separate operating 

. ' plans. Research Biologist Pat Holmes will monitor the weekly escapement 
. ' sampling schedule addressed in this plan. Barbara Monkiewicz will monitor 

incoming scale samples for correct data recording and scale mounting 
e ' techniques and will routinely notify weir crew leaders and the Area 

Biologist on the data quality. 

Sockeye Salmon 

Selected systems will be sampled for sockeye age, length, and sex (ALS) 
. . data. 

Weekly 240 sockeye salmon will be sampled for ALS data at Karluk River, Red 
River, Upper Station weirs (Table 1 and Figure 1). The weekly sampling 
should be performed on the fourth day (Wednesday) of each week. If the 
required sample (240 fish) cannot be obtained on the designated day, 
sampling may be shifted to another day. The weekly sample should be 
collected from a single dayrs escapement. But, if necessary, a sample may 
be collected over a 2-day period. The crew leader will notify Larry 
Malloy or Dave Prokopowich by radio when each weekly sample is collected. 
Completed samples will be sent to the Kodiak office as soon as possible 
after collection. 

- Completed ALS data from Karluk River weir will be mailed to Kodiak from the 
Karluk Post Office (return receipt) weekly. Please notify the Kodiak 
office via radio schedule when ALS data are sent. 

A 600-fish sample will be taken from both the early and late sockeye 
escapements at the Afognak River weir. A single sample of 600 fish will be 
sampled from the Saltery River weir, at the peak of the escapement (Table 
1). The biologist or technician stationed at the weir will notify Pat 
Holmes if sampling assistance is required. 



Table 1. Sockeye salmon escapement sampling schedule, 1989. 

Location Sampling Statistical Week Sample 
Frequency .................... Size 

Starting Ending 

Karluk weir 

Red River 

Upper Station 

A£ ognak weir (early) 

Afognak weir (late) 

Little River Lake 

Uganik Lake 

Saltery River 

Buskin Lake 

weekly 

weekly 

weekly 

once 

once 

once 

once 

once 

once 

escapement peak 

escapement peak 

escapement peak 

escapement peak 

escapement peak 

escapement peak 





At Uganik Lake, Little River Lake, and Buskin Lake 600 sockeye salmon will 
be sampled for ALS data using a beach seine. A sample is to be taken at 
the escapement peak at each of these locations. Bruce Barrett will be 
responsible for obtaining these samples. 

It is essential that all ALS samples be representative of the escapements. 
Therefore to avoid bias there should be no pre-selection of fish from 
either a live box or seine for size, sex, condition or any other factor. 
Collection and recording procedures for ALS sampling are in Appendices A 
and B. 

Sampling schedules in this plan are referenced by statistical week. A list 
of the 1989 statistical weeks with corresponding calendar days is in Table 
2. 

Coho Salmon 

Coho escapement sampling will occur at Karluk River, Red River, Upper 
Station Creek, and Saltery River weirs. A total of 280 coho salmon will be 

$ sampled at each of these locations during a 10-day period at the peak of 
escapement. Two scales will be taken from each fish. The weir crews are 
responsible for collecting samples at Karluk River, Red River, and Upper 
Station Creek. Pat Holmes will provide sampling assistance at Saltery weir 
if requested. 

It is essential that ALS samples be representative of the escapements; 
therefore to avoid bias there should be no pre-selection of fish from 
either a live box or seine for size, sex, condition, or any other factor. 
Collection and recording procedures for ALS sampling are in Appendices A 
and B. 

DaTA REPORTING 

Escapement sampling results will be published in a ~egional Information 
Report by Pat Holmes. 



Table 2 .  1989 ca lendar  weeks. 

S t a t i s t i c a l  
Week Calendar Dates 

S t a t i s t i c a l  
Week Calendar  Dates  



APPENDIX A 

Scale Sarn~ l inq  Techniaues 



KODIAK SCALE SAMPLING TECHNIQUE 

The fo l l owing  i s  a n  exp lana t ion  of how salmon s c a l e  samples a r e  taken .  I f  
you have n o t  t aken  s c a l e s  before  o r  i f  you have any ques t i ons  ask t h e  Kodiak 
Research P r o j e c t  Leader, Pat  Holmes, t o  demonstrate  t h e  sampling procedure.  
S c a l e s  must be  r eadab le  t o  be'  u s e f u l ,  s o  fo l low proper  techniques  when 
sampling. 

I m ~ o r t a n t  P o i n t s  t o  Remember 
G a z l s S d 2  

.. . 

A . s c a l e  c a r d  i s  a gum-backed s h e e t  numbered 1 through 4 0 .  Samples a r e  p l aced  
on t h e  c a r d s  wi th  at tempt  t o  s e p a r a t e  t h e  f i s h  by t h e i r  sex .  

It is  important  t o  keep t h e  gum c a r d  d r y  a t  a l l  t imes.  I f  weather does n o t  
a l low you t o  do t h i s  it i s  b e s t  t o  suspend sampling u n t i l  d r y e r  c o n d i t i o n s  
p r e v a i l .  A w e t  gum c a r d  i s  u s e l e s s  a s  t h e  s c a l e s  w i l l  s h i f t  and come o f f  and 

. p r e v e n t  a readable  impression from be ing  t aken .  
,. . 

A'  new s c a l e  c a r d  i s  s t a r t e d  f o r  each  day. Even i f  a c a r d  is n o t  f i l l e d  a new 
'card is  s t i l l  t o  be s t a r t e d  f o r  each day.  Also, a d i f f e r e n t  c a r d  is  t o  be  
used f o r  each l o c a t i o n ,  i .e .  Red River  v s .  Cape Al i t ak .  It i s  important  t h a t  
s c a l e  c a r d s  and numbers match t h e  cor responding  AWL s h e e t .  

S c a l e s  

1. Clean t h e  s c a l e  by we t t i ng  it and rubbing it between your f i n g e r s .  
Make s u r e  no dirt ,  s l i m e  o r  s k i n  (no s i l v e r  c o l o r )  remain on t h e  
s c a l e .  

2 .  Mount t h e  s c a l e  on t h e  gum c a r d  wi th  t h e  r idged  side up. The r i dged  
side i s  t h e  same side t h a t  i s  exposed on t h e  salmon. 

3 .  One s c a l e  w i l l  be taken  from sockeye and chum. Two s c a l e s  w i l l  be  
t aken  f o r  coho, and t h r e e  s c a l e s  f o r  k ing  salmon. 

4 .  Take t h e  p r e f e r r e d  s c a l e  i f  it i s  a v a i l a b l e ,  i f  no t  a v a i l a b l e  t a k e  a 
s c a l e  bu t  n o t e  it i s  no t  p r e f e r r e d .  

5. Sca l e s  should  be  nea t ,  c l ean ,  and o r d e r l y .  

Acre-Weisht-Lensth (AWL) Sam~lincr Form 

Age - Scale  samples a r e  taken  f o r  age.  
- Weight - Taken t o  n e a r e s t  t e n t h  of a ki logram on any a d u l t  f i s h  no t  be ing  

r e tu rned  l i v e  t o  t h e  water .  
Length - Taken with t h e  f i s h  l a y i n g  f l a t  from t h e  mid-eye p o i n t  t o  t h e  f o r k  

of t h e  t a i l .  Measure t o  t h e  n e a r e s t  millimeter. 

** F i l l  i n  a l l  information on t h e  AWL form. 
** Each AWL form should  match up wi th  t h e  app rop r i a t e  s c a l e  ca rd .  



APPENDIX B 

Com~letion o f  mark sense A.W.L. forms 



Length, Sex, and Scale Sampl ing Procedure for Sampl ing: 
Using Mark-Sense Forms 

(Recommended by Statewi'de Stock Bi 01 ogy Group, May 1985) 

INTRODUCTION 

Salmon from the catch are sampled for length, sex, and scales annually by 
field crews throughout the state. This data base is essential to sound 
management of the State's salmon resources. This information is drawn upon 
by'management and research biologists for: (1) forecasting run strengths; 
(2) setting escapement goals; (3) examining the productivity of each 
system; (4) salmon growth analysis; (5) catch apportionment (based on age 
composi ti on and/or scale pattern analysis) ; (6) inseason run estimation; 
and (7) to gain a better understanding of the biology of each stock. 

For' cl ari f i cation purposes a SCALE SAMPLE and SUB-SAMPLE will be defined as 
. follows: 

g SCALE SAMPLE: A data set collected from a specific sampling location, 
containing scales and data from a single species, collected 
during a single year. All data forms and scale cards of a 
single SANPLE have the same statistical code. AWL and scale 
card number in a sample are consecutively and chronol ogi call y 
ordered. 

SUB-SAMPLE: Any portion of a scale sample consisting of consecutively 
numbered AWL'S and scale cards. SUB-SAMPLES usual 1y consist 
of one or more time segments of a sample. 

To be useful, data must be recorded on the mark-sense forms neatly and 
accurately. The following procedures are to be adhered to when sampling 
for length, sex, and scales using mark-sense AWL forms. 

COMPLETING THE FORMS: 

A completed mark-sense AWL form and accompanying gum card for sampling 
commercial catches of sockeye and chum salmon are shown in Figure B.1 .  A 
completed AWL form and accompanying gum cards for sampl ing commerci a1 
catches of chinook and coho salmon are shown in Figure 8.2. 

Complete each section of the left side of the mark-sense form using a soft 
No. 2 pencil and darken the corresponding blocks as shown in the figures. 
,Make every effort to darken the entire block as partially filled blocks are 
.often missed by the optical scanner which reads and records the data from 
.the mark-sense AWL forms. Label only one form at a time to avoid "the 
carbon paper effect" and resulting stray marks. 

Description : 
For escapement sampling: Species/Area/Catch or Escapement/gear type i .e. 
weir/Sampl ers (name and W-R-P) 



Figure B, 1. Example o f  AWL and gum ca rds  f o r  sampling 
one scale per f i s h .  

species: 5- k 4 f Card No: - 

Slat. Code: az!. --2-~r-a ! ? - I - -  - - 
Sampilng Date: M O  ~ a y L  Year -= ' 

Gear: - u E / ~  7fifi P 
collectoris): d e b ~ ~ P . Q ~ h & ~ G h \ ~ - b ~ ~ \ o f i  
Remarks: 



11111 111111111111 

\ 
I 

-__I ------ 
~p.cIel): Lo ha card NO: 9 1) 1 '8 - 
Locarily: So-\ +-2 LJ a;"- 
Slat. Codr. 2 -fL >-% -!--2 1. %-, - , 
lampllng 0ale MO DBY-~L year kt / 
o,,~: W Pckn 
Eolleclor(a): 

. . ,,F 
Remark#: 

I ' L \  h ,  C. .- - I -  3 )  -un c<eAtlC.i L 

~pecler: r a 0 Card No; L lf 

Stat. Codr: -2 14-A r-3 L c-, - - 
Sampling Date: MO.L D a y s  Year P6 

cot lector(^): 
' f i d i ~ s  , 

Remark* ' , 



Card : 
The AWL forms and corresponding gum card(s) are numbered sequentially by 
date throughout the season starting with 001. A separate numbering 
sequence will be used for each species, gear type, district, and 
geographic 1 ocation. Consult your port supervisor for the current card 
number. Sockeye and chum samples will have only 1 card per AWL form as 
shown in Figure B.1. Coho and chinook samples will contain up to four 
cards per AWL form as shown in Figure B.2. 

Species: 
Refer to the reverse side of the AWL form for the correct digit. 

Day, Month, Year: 
Use appropriate digits for the date the fish are caught. 

District: 
List only one district. Consult project leader for appropriate district, 

! 
subdistrict, and stream numbers. 

Subdistrict: 
List a single subdistrict if it is known and all the fish sampled were 
from that single subdistrict. Leave blank if more than one subdistrict 
is involved or if the subdistrict is unknown. 

Stream: 
Leave blank for catch sampling; for escapement sampling consult project 
leader for appropriate number. 

Location: 
List the appropriate code as shown on Table B.1. 

Period: 
List the statistical week in which the fish were caught (Table 4). 

Project : 
Refer to the reverse side of the AWL form for the correct code. 

Gear: 
Refer to the reverse side of the AWL form. 

Mesh : 
Leave blank unless specifically instructed by supervisor to do otherwise. 

Type of length measurement: 
Use (2) mid-eye to fork-of-tail (unless specifically instructed to do 
otherwise). Refer to Figure 0.3 .  

# of cards: 
Mark 1 when sampling sockeye and chum salmon (Figure B.l). Mark l A ,  lB, 
lC, or 1D when sampling chinook and coho salmon and write the card 
numbers perpendicular to the left of the fish # column as shown in Figure 
8.2. 



Table B . 1 .  Assigned p o r t  and w e i r  l o c a t i o n  codes. (Use under l o c a t i o n  
i n  f i l l  i n g  o u t  AWL'S , f o r  ca tch  and escapement sampl ing . )  

P o r t  Codes 

-001 - Pel i c a n  
002 - E l f i n  Cove 
003 - S i t k a  
004 - Juneau 
005 - Petersburg 
006 - Ke tch i  kan 
007 - Cra ig  
008 - P o r t  Alexander 
009 - M e t l a k a t l a  

. 010 '- Excursion I n l e t  
Oll - Hoonah 

-b 012 - Wrangell 
013 - Out o f  S t a t e  
014 - Kake 
015 - Gedney 
016 - S e c u r i t y  Bay 
017 - Meyers 
018 - Pt.  Baker 
019 - Klawock 
020 - Yakutat 
030 - Lazy Bay 
031 - P o r t  o f  Kodiak 
032 - Pauls Lake 
033 .- Thorshiem 
034 - Afognak R ive r  
035 - K a r l u k  R i v e r  
036 - Red R ive r  
037 - Upper S t a t i o n  
038 - Frazer  Lake 
039 - Dog Salmon 
150 - K ing  Cove 
151 - P o r t  M o l l e r  
052 - Dutch Harbor 
053 - Akutan 
054 - Sand Po in t  
055 - Bear R iver ,  ADF&G Camp 
056 - Nelson River ,  ADF&G Camp 
057 - Canoe Bay 



I t  i s  paramount to  keep the mark-sense forms f l a t ,  dry, and clean. Fish 
gurry and water curling will cause data t o  be misinterpreted by the optical 
scanning machine. In general, keep the forms neat enough and legible  
enough to  have a stranger be able to  make sense out of them. 

Additional data columns are available on the reverse of the AWL fo r  
individual project use. If  you as a project leader use them and wish that  
data t o  be read by the opscan reader, you will need t o  t ransfer  the l i t h o  
code from the front of the form t o  the reverse. 

GUM CARD(S): 

Fill out the gum cards as shown in Figures B . l - B . 2 .  

Species: 
Write out completely ( i  .e. ,  chinook, sockeye, e tc . )  . 

P Local i ty :  
For catch sampling and escapement sampling write down area in which f i sh  
were caught followed by the word catch or escapement ( i  .e. Karluk River 
escapement). 

S ta t .  code and Sampling date: 
Transfer the appropriate d i g i t s  from the AWL form. 

Gear: 
Write out completely. 

Coll ec tor (s )  : 
Record the l a s t  name o r  i n i t i a l s  of the person(s) sampling. 

Remarks : 
Record any pertinent information such as;  number of scales per f i s h  
sampled, vessel/tender name, e tc .  Transfer th i s  same information to  the 
top margin of the AWL. 

SAMPLING: 

A. GENERAL 

1. Sex the f ish and darken M or F in the sex columns. I f  any 
d i f f i cu l ty  was encountered in t h i s  procedure, write " I  had trouble 
sexing these f i sh"  on the top margin of the AWL and ask your 
supervisor for  help as soon as possible before sexing additional 
f ish.  

2. Measure a l l  species' length in millimeters from the middle of the 
eye t o  the fork of the t a i l ,  refer  t o  Figure B.3. Record length by 
blackening the appropriate column blocks on the AWL form. Column 3 
on the AWL form is  used fo r  f ish over 999 millimeters long (Big 



Figure 8.3. "asurlng f i s h  l e n g t h .  

. . . 
2- ~c:cre kke ?S-$L! &?d fo-m of Lye szcut of izl-sn C>L:~ES 2s i2.e 

f i n 5  s i c i ; c k - 3 s  s s x 1 d  r zcz r iq ,  ? e ~ ~ < y  ;rc-zsurETkq;s c r e  ira.% i r m  r'.e 
,ai&YLe of *'.e ?lie t o  t ? e  fork of * e  ail. I t e  l n c i ~  is alcrrays zsmrced 
'to t;-,e ~ , S Z Z ? ~ C  a i i l i ~ e r e r .  -e ;icce<ure for zzdsuring ikqL-- 

. . 
(m i l - ye  to f c r ~ )  of Lye s&:*cn is 2s f o l l w :  

. . 

1. ?lace i". osLzcn flat on t h e  h r d  w i i k  Lye heza t o  your 
7 - =  
I C L ~  -ie & r a  fin zvay f r m  YOU. 

2. Yzxe s i r 2  ycur eye is d i r2cr iy  ever t h e  e r a  of <ye tcarc. 
5ir.e Lye eye o f  t!$e s a l m n  cp vlch the edge of t \ e  b r a  
a d  kolc  t i y e  h a d  l n  place w i t h  your leit ? ~ ~ ; r . a .  It he?- 
t o  place a f inger  i n  the salxn's eye for  r a i e r m c e .  

3 .  F l a t t c n  2nd spie;d i b e  ta i l  a ~ z i r s t  i h e  b r c  vi th  your 
r i c h t  raia. 

4 .  Feaa Lye mid-eye t o  fork lmcti  to  tile nearest 
milliwter . 



Daddy Chinook). Measure a l l  species of salmon to  the nearest mm. 
Check the calipers daily,  before use, to  ensure the accuracy of the 
measurements. 

Pluck the "preferred scale" from the f i sh  using forceps. Remove 
a l l  slime, g r i t ,  and skin from the scale by moistening and rubbing 
between fingers. The "preferred scalen i s  located on the l e f t  side 
of the f ish,  two rows above the la te ra l  1 ine on the diagonal from 
the  posterior insertion of the dorsal f in  t o  the anterior insertion 
of the anal f i n ,  refer t o  Figure 8 . 4 .  If  the "preferred scale"  i s  
missing, select  a scale within the preferred area on e i ther  the 
l e f t  or right side of the f ish.  I f  no scales are present in the 
"preferred area" on both sides of the f i sh ,  sample a scale as close 
to  the preferred area as possible and darken the 8 under "age er ror  
code" on the AWL form. 

4 .  Clean, moisten and mount scale on gum card direct ly over number 1 
as shown in Figure B.4. The side of the scale facing up on the gum 
card i s  the same as the side facing up when i t  was adhered t o  the 
f i sh .  This outward facing side i s  referred t o  as the "sculptured" 
side of the scale.  The ridges on t h i s  sculpture side can be f e l t  
with a fingernail or forceps. Mount scale w i t h  anterior end 
oriented toward top of gum card. 

5. When sampling sockeye and chum salmon repeat steps 1 through 4 for  
up t o  40 f ish on each AWL form. 

6.  When taking 2 scales per f i sh  as with chinook and coho salmon 
sample the "preferred scale" and scale #2 as shown in Figure B . 4 .  
Scale #2 i s  one inch t o  the l e f t  of the "preferred scale," and i s  2 
rows above the lateral  l ine .  Mount the 2 scales from f i sh  #1 over 
1 and 11 on the gum card as shown in Figure B.2. Continuing, mount 
the 2 scales from fish #2 over 2 and 12, etc .  

7. Use plast ic  scale card holders t o  hold individual scale  cards 
during sampling and cover the completed gum card with wax paper for  
storage.. 

8. When sampling a weired system you may use write in rain books t o  
record the data. Keep the mark-sense forms in camp where they will 
be clean, dry, and f l a t .  After sampling is  done for  the day 
t ransfer  the data to  the mark-sense forms. I t  i s  the 
responsibility of the data col lector  t o  transcribe the data before 
turning i t  over t o  the ARB. 

9.  Mi scel 1 aneous : 

a. When scales are sampled in wet conditions i t  i s  d i f f i c u l t  t o  
mount scales in a fashion so as t o  resul t  in a good scale  



Figure 8.4. S c a l e  samp Ling p rocedure  showing t h e  p r e f e r r e d  
s c a l e  sampl ing a r e a  on a n  a d u l t  salmon. 

POSTERIOR NSERTION OF DORSAL 

ANTERIOR INSERTION OF 
Yak* Ch* ~ r 8 f e r r e d  s c a l e  on che ANAL FIN 
l e f t  r1.d. of t he  f i s h .  NO row. 
.hove Che l a t e r a l  l ine.  and on che 
d i a s o n r l  from che p o s t e r l o r  i n s e r t i o n  
of .ch8 d o r s a l  f i n  co che a n t e r i o r  
i n r . r c ion  o f  ch8 a n a l  f i n .  

If th* p r e f e r r e d  s c a l e  Ls fnisrlng cake 
a s c a l e  aga in  on che l e f t  (o r  r i g h c )  
r i d e  of che f i s h  no more chan f o u r  r w r  
above the  l a c e r a l  Line wi th in  che a r e a  
bshind che d o r s a l  f i n  and ahead o f  che 
a n a l  t i n .  

If sampling more chan one s c a l e  p e r  
I l s h  cake che p r e f e r r e d  s c a l e  and 
s c a l e  8 2  and gcale  P 3  a s  shown o r  
t he  c lo se%c  s c a l e s  chereof .  

, . 

- - - L a t e r a l  L ine  

'PREFEarD AREA Do n o t  turn s c a l e s  over 
I when t r a n s i e r i n g  f r o m  
I fish t o  gun card.  

I \ I 

NOTE: Mount scales  with 
an te r io r -  portion of 
scale  oriented toward 
top of card. 0 

P l a c e  s c a l e s  d i r e c t l y  over 
number on gum c a r d .  

* 
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20 19 18 I I  16 I3 1 l a  I 2  I *  
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impression being made. Glue often obscures scale  features  and 
scales  frequently adhere poorly to  the card. In t h i s  s i tua t ion  
the scales  should be remounted. 

b. For adipose clipped f i sh  record the head tag number on the 
corresponding row in the f i r s t  f ive  columns on the reverse side 
of the AWL. 

c .  Look down the form from two angles a f t e r  the data  has been 
recorded t o  pick up any glaring mistakes. A common er ror  
occurs, fo r  instance, in placing both the 4 and 7 of a 475 mm 
f i s h  i n  the 100's column with nothing in the 10's column. 

d .  Keep a l l  f i s h  gurry off forms and erase any s t ray  marks on the 
forms before turning them in t o  your supervisor. 

e. Write in a l l  comments expl ic i t ly  and completely under remarks, 
t ransfer  remarks t o  top margin of AWL. 

f .  Responsibility fo r  accuracy l i e s  f i r s t  with the primary data 
co l l  ec tor (s )  . The port supervisor wi 11 return sloppy or  
incomplete data t o  individual col lectors .  After edi t ing a 
form, place your i n i t i a l s  next t o  card #, but not i n  l e f t  
margin. 

10. As soon as possible a f t e r  completion send the samples and mark- 
sense forms t o  the ARB in Kodiak. During scheduled radio c a l l s  
before and following the sending of data to  the ARB, the crew 
leader will  notify the ARB: 1) that  the data i s  being mailed (use a 
moisture-proof container);  2 )  what data i s  being sent ;  3) when 
delivery i s  expected in Kodiak; and 4)  who i s  transporting the 
data. I t  i s  important tha t  these steps are followed t o  ensure 
del i very. 

B .  SAMPLING SCENARIOS: 

1. Differing s i z e  crews: 

a. One person: Wrestle the f i sh  into the measuring board, wearing 
a glove on one had. Measure the f i sh  and write the sex and 
length down on the measuring board t o  be transferred t o  the AWL 
a f t e r  ten f i s h  have been measured. Next, pluck the preferred 
sca le(s ) ,  clean, and mount on the gum card which i s  taped to  
the AWL i n  the clipboard which i s  s i t t i n g  on the end of the 
measuring board. After ten f i sh  have been processed, remove 
the glove and record the sexes and lengths on the AWL w i t h  your 
clean hand. A sl ime rag may be helpful. 



b. Two persons: 

(1) When sampling more than one scale per f ish ,  one person 
can wrestle the f ish  and record data while the other 
plucks and mounts scales. The wrestler needs to  wear a 
glove t h a t  he' can s l i p  off his writing hand t o  record the 
sex and length data on the AWL form. 

( 2 )  When sampling one scale per f ish,  the person plucking the 
scales a1 so records the data. 

c. Three persons: One person wrestles the fish, one plucks and 
mounts the scales, and the third records the data. 

. 2.  Sampling tote to  tote: 
. . a. When sampling for 2 or 3 scales per fish (chinook and coho) use 

a two persons. 

b. When sampling for 1 scale per fish (sockeye and chum) use three 
persons, i f  avai 1 able. 

SCALE SAMPLING CHECKLIST 

Cl i p board Penci 1 s (No. 2)  Gloves 
Bum Cards Forceps Measuring board or cal i pers 
AWL'S Wax paper inserts Sampl ing Manual 

. . Plastic scale card holders 



Some Reminders 

For greater efficiency in stale reading and digitizing, mount  scales 
with anterior end toward top of scale card. 

AWLs should be carefully edited before submitting to ARB. Re-check 
header information on AWLs; make sure all  available information i s  
f i l l ed  in. Take extra care t o  use the correct s ta t i s t ica l  week for 
the. sampling or catch date. Page numbers should not be repeated; a 
frequent error i s  t o  begin a week's sample with the l as t  page number 
used the week before. This i s  particularly important i f  the data 
regularly sent t o  town; i t  i s  easy t o  forget which numbers were used. 
Crew leaders should take time to ensure t h a t  the boxes are being 
blackened correctly, i f  the boxes are sloppily marked the optical 
scanner records the information incorrectly or misses i t  entirely. 
Keep marks within each rectangle and completely f i l l  them. After AWLs 
are edited, place editor's in i t ia l  next t o  page number, but not in 
l e f t  margin. 

Check t o  make sure error codes are being used correctly, i .e .  error 
code 7 is wrong species, error code 8 i s  non-preferred. Error code 6 
i s  fo r  the use of the scale reader, i t  refers to the reabsorption of 
the scale. 

Transfer important comments from scale cards t o  AWLs. After pressing 
scales, the cards are seldom referred t o  again, and important remarks 
can be los t .  Write comments i n  the top margin (not on the l e f t  side) 
or on the reverse of the AWL. If there i s  not  room on the AWL t o  
completely explain the remarks, use a separate piece of paper. 

Never p u t  data from different dates on one AWL or one scale card. 
Even i f  only one scale i s  collected t h a t  day, begin a new card and AWL 
for  the next day. 

If weights are taken, they may be noted in the right margin of the AWL 
during sampling, b u t  be sure to transfer the weights to the 
appropriate columns on the reverse of the AWL before submitting i t  to 
the ARB. 

The data processing program uses the "litho code" on the AWL. ( I t  i s  
located in the lower l e f t  margin of the AWL.) I t  helps i f  the AWLs 
are used in the order of th is  code. I t  should not be hard t o  keep them 
in order i f  they are arranged t h a t  way before page numbering. Those 
who sample different areas throughout the season can arrange the l i tho 
codes in order before each sample i s  taken. 

If AWLs get wrinkled or splotched they should be copied over before 
submitting t o  the ARB. The optical scanning computer will misread or 
reject  wrinkled sheets. 
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INTRODUCTION 

In the Alitak Bay District of the Kodiak Management Area there are two early sockeye 

runs which are the Upper Station Lakes run and the Frazer Lake run. Both occur 

simultaneously. The Frazer Lake run is usually the dominate run. Both runs contribute 

to important west side Kodiak salmon fisheries mainly in the Alitak Bay District in June 

and early July. A reliable inseason estimate of the early run strength to these systems 

is necessary to maximize their harvest potential and ensure adequate escapement. 
b 

Currently the primary inseason method for assessing the strength of these runs is a 

combination of the escapement counts at the Dog Salmon and Upper Station weirs, 

aerial surveys of escapement build-up on the Dog Salmon Riverflats, and the 9 June 

Alitak Bay District commercial catch. The information has not been timely enough to 

always ensure maximum harvest and optimum escapement. A test fishery and a scale 

pattern analysis program proposal for upper Moser Bay should provide an accurate in- 

season measure of the run strength and timing of the Frazer Lake and Upper Station 

eariy run stocks. 

OBJECTlVES 

1. Determine in-season if the combined early sockeye run to Upper Station Lakes and 

Frazer Lake can be predicted from the test fish catch in upper Moser Bay. 

2. In-season estimate the Frazer Lake and Upper Station composition of fish in the test 

fish catches and pre-15 July Alitak Bay District catches by scale pattern analysis. 



PROCEDURES 

Test fishing will be conducted daily from 29 May through 7 July on the north side of Chip 

Cove in upper Moser Bay (Figure 1). A standard 50 fathom, 40 mesh deep, 4.75 inch 

stretch gill net will be fished at the location for a three hours daily. The daily set will be 

begin on the flood 1.5 hrs. before high tide and end on the ebb 1.5 hrs. after high tide. 

The ebb catch and the flood catch will be reported separately on the form shown in 

Figure 2. Fishing will be discontinued during a set if at any time within the scheduled 

period more than 200 sockeye salmon are in the net. In addition to the catch associated 
. . . . 

.. .dimatological and fishing conditions will be recorded on the form in Figure 2. 

d 

The gillnet used in the test fishery will be maintained in good condition throughout the 

season. Therefore daily, the gillnet will be inspected and cleaned and repaired as 

required to ensure the net is in good fishing condition. 

Ail.set net caught fish will be sold to the processor at Lazy Bay. The fish ticket receipts 

will be issued to the State of Alaska, Department of Fish and Game, Division of 

Commercial Fisheries, Kodiak. Prior to delivering the catch to the processor, the 

sockeye salm~n will be catch sampled for age, length and sex according to the 

procedures in Appendix A. Within 24 hours of sampling the scales are to be aged. 

Linear discriminant analysis using scale measurements will be used to determine rivers 

origin of the sockeye salmon caught in the test fishery and Nitak District commercial 

catch. The standards in the stock separation model will be developed from 200 age- 

2.2 scales from the 1989 early run escapement to Upper Station collected at the weir 



Figure 1. Elap of Moser Bay with the general location of the 1988 test 
fishing location identified. 



Piyure  2 .  

SET NET SITE: 

YEAR: 1989 

L/ Record to the nearest minute and speclfy a.m. or p.m. 

2/ use standard tide tables with correction factor for Cape Alitak. Record cloud cover to nearest 102; wave height to nearest foot; wind direction from cornpars bearing; 
wind velocity to nearest 5 mph; and temperature to nearest degree. 

Date 

- 

3/ Note the travel direction for the majority of the fish hitting the net. - 

Sockeve 

FISHING 

Start 

TIME 

End 

CATCH 

Chum 

Secchi 
Disk 
(meter) 

1/ 
Total 
Min. Other Ht. REMARKS 3/ 

Wave 
Height 
(Ft.) 

Tlde 
Time 

WEATHER 

Wind 
Dir. 

2/  
Wind 
Vel. 
(muh.) 

S 
Cloud 
Cover 

Temoerature 
Air 

(c) 
Water 



there in week 23 (or week 24 i f  necessary) and 200 age-2.1 scales collected from the 

Frazer Lake escapement in 1988. Age-2.2 fish model will be used because age -2.2 fish 

will be the dominate age class in the Frazer Lake and the early Upper Station Lake runs. 

Age -2.2 fish represent 45% (61,000 fish) of the Upper Station run forecast and 80% 

(440,000 fish) of the Frazer Lake run forecast. The age-2.2 scale (age-2.1 Frazer 1988) 

impressions will be projected at 100X onto a digitizing tablet to measure the distances 

between circuli and record the number of circuli in the first freshwater annulus, the 

second freshwaterannulus, the plus growth, and in the first marine annulus. Once these 

variables are measured a stock separation model will be constructed that provide a high 

discrimination level between the Upper Station and Frazer Lake fish. In-season the age- 

2.2 discriminant model will be applied to successive aggregates of 100 age-2.2 digitized 

unknowns from each commercial fishery to estimate the Frazer Lake and Upper Station 

components. All point estimates will be adjusted for misclassification errors using the 

procedure of Cook and Lord (1 978), while 90%confidence intervalsaround the estimates 

will be computed using the procedure of Pella and Robertson (1979). 

Stock compositions of test and commercial catches other than age-2.2 will be estimated 

by combining the results from the scale Xern analysis with the age composition of the 

Upper Station escapement and run forecast and the Frazer Lake run forecast. The 

underlining assumptions using a ratio estimating procedure to accomplish this are: 1 .) 

the age composition of the catch and escapement (forecast) will be the same; 2.) the 

exploitation rates of the minor ages will be the same rate estimated for the age-2.2 fish. 

Stock composition estimates using scale pattern analysis will be made within 24 hours 

after the collection of each 100 fish age-2.2 test fish catch or commercial fish catch 



sample. The latest target date for the first stock composition estimate is 7 June. If a 

total of 100 or more age-2.2 fish have not been caught in the test fishery by 5 June and 

provided the age-2.2 discriminant model has been developed, test fishing time will be 

temporarily extended to obtain a full $00 age-2.2 test fish sample for completion of the 

first stock composition estimate by 7 June. 

REPORTING 

.Dail.y, the catch data will be radioed to the Department's Kodiak office via the 3230 

frequency. The daily radio report will cover the number of fish caught by species and 

the total number of minutes fished. Age and stock composition estimates will not be 

transmitted over the radio unless requested. 

Daily test fish catch reports will be posted at the processor at Alitak for public 

information. 



Cook, R. and G. Lord. 1978. Identification of stocks of Bristol Bay sockeye salmon by 
evaluating scale patterns with a polynomial discriminant method. U.S. Fish and 
Wildlife Srvice, Fisheries Bulletin 76(2): 41 5-423. 

Fishery, R. 1936. The use of multiple measurements in taxonomic problems. Annual 
Eugenics 7:179-188. 

Pella. J. and T. Robertson. 1979. Assessment of composition of stock mixtures. 
Fishery Bulletin 77(2):387-398. 
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Length, Sex, and Scale Sampling Procedure for Sampling: 
Using Mark-Sense Forms 

(Recommended by Statewide Stock Biology Group, May 1985) 

INTRODUCTION 

Salmon from the catch are sampled for length, sex, and scales annually by field crews 
throughout the state. This data base is essential to sound management of the State's 
salmon resources. This information is drawn upon by management and research 
biologists 'for: (1) forecasting run strengths; (2) setting escapement goals; (3) examining 
the productivity of each system; (4) salmon growth analysis; (5) catch apportionment 
(based on age composition and/or scale pattern analysis); (6) in-season run estimation; 
and (7) to gain a better understanding of the biology of each stock. 

For clarification purposes a SCALE SAMPLE and SUB-SAMPLE will be defined as 
follows: 

0 SCALE SAMPLE: A data set collected from a specific sampling location, containing 
scales and data from a single species, collected during a single year. 
All data forms and scale cards of a single SAMPLE have the same 
statistical code. AWL and scale card number in a sample are 
consecutively and chronologically ordered. 

SUB-SAMPLE: Any portion of a scale sample consisting of consecutively numbered 
AWL'S and scale cards. SUB-SAMPLESusually consist of one or more 
time segments of a sample. 

To be useful, data must be recorded on the mark-sense forms neatly and accurately. 
The following procedures are to be adhered to when sampling for length, sex, and scales 
using mark-sense AWL forms. 

COMPLETINGTHE FORMS: 

A completed mark-sense AWL form and accompanying gum card for sampling 
commercial catches of sockeye and chum salmon are shown in Appendix A.1. A 
completed AWL form and accompanying gum cards for sampling commercial catches 
of chinook and coho salmon is shown in Appendix A.2. 

Complete each section of the left side of the mark-sense form using a soft No. 2 pencil 
and darken the corresponding blocks as shown in the figures. Make every effort to 
darken the entire block as partially filled blocks are often missed by the optical scanner 
which reads and records the data from the mark-sense AWLforms. Label only one form 
at a time to avoid "the carbon paper effect" and resulting stray marks. 

Description: 
For catch sampling: AreaISamplers (name and W-R-P) 

Card: 



The AWL forms and corresponding gum card(s) are numbered sequentially by date 
throughout the season starting with 001. A separate numbering sequence will be 
used for each species, gear type, district, and geographic location. Consult your 
port supervisor for the current card number. Sockeye and chum samples will have 
only 1 card per AWL form as shown in Appendix A. 1. Coho and chinook samples 
will contain up to four cards per AWL form as shown in Appendix A.2. 

Species: 
Referto the reverse side of the AWL form for the correct digit. 

Day, Month, Year: 
Use appropriate digits for the date the fish are caught. 

District: 
.List only one district. Consult project leader for appropriate district and subdistrict 
numbers. . . 

a Subdistrict: 
List a single subdistrict if it is known and all the fish sampled were from that single 
subdistrict. Leave blank if more than one subdistrict is involved or if the subdistrict 
is unknown. 

Stream: 
Leave blank for catch sampling. 

. . 

Location : 
For catch sampling list the appropriate port code. 

Pe'riod: 
List the statistical week in which the fish were caught (Table 1). 

Project: 
'Referto the reverse side of the AWLform for the correct code. 

Gear: 
Refer to the reverse side of the AWL form. 

Mesh: 
Leave blank unless specifically instructed by supervisor to do otherwise. 

Type of length measurement: 
Use (2) mid-eye to fork-of-tail (unless specifically instructed to do otherwise). Refer 

' to Appendix A.3. 

# of cards: 
Mark 1 when sampling sockeye and chum salmon (Appendix A.l). Mark 1A, 1B, 
1C, or 1 D when sampling chinook and coho salmon and write the card numbers 
perpendicular to the left of the fish # column as shown in Appendix A.2. 

it is paramount to keep the mark-sense forms flat, dry, and clean. Fish gurry and water 



Table 1. 1989 calendar weeks. 

S t a t i s t i c a l  
Week Calendar Dates 

S t a t i s t i c a l  
Week Calendar Dates 



curling will cause data to be misinterpreted by the optical scanning reader machine. In 
general, keep the forms neat enough and legible enough to have a stranger be able to 
make sense out of them. 

Additional data columns are available on the reverse of the AWL for individual project 
use. If you as a project leader use them and wish that data to be read by the opscan 
reader, you will need to transfer the litho code from the front of the form to the reverse. 

Fill out the gum cards as shown in Appendices A.l and A.2. 

Species: 
Write out completely (i.e., chinook, sockeye, etc.). 

Locality: 
. . For catch sampling write down area in which fish were caught followed by the word 

p catch (e.e., Herendeen Bay Catch). 

Stat. code and Sampling date: 
Transfer the appropriate digits from the AWL form. 

Gear: 
Write out completely. 

Collector(s): 
Record the last name or initials of the person(s) sampling. 

Remarks: 
Record any pertinent information such as; number of scales per fish sampled, 
vesselltender name, etc. Transfer this same information to the top margin of the 
AWL. 

SAMPLING: 

A. GENERAL 

1. Sex the fish and darken M or F in the sex columns. If any difficulty was 
encountered in this procedure, write "I had trouble sexing these fish" on the 
top margin of the AWL and ask your supervisor for help as soon as possible 
before sexing additional fish. 

2. Measure all species' length in millimeters from the middle of the eye to the 
fork of the tail, refer to Appendix A.3. Record length by blackening the 
appropriate column blocks on the AWLform. Column 3 on the AWLform is 
used for fish over 999 millimeters long (Big Daddy Chinook). Measure all 
species of salmon to the nearest mm. Check the calipers daily, before use, 
to ensure the accuracy of the measurements. 



3. Pluck the "preferred scale" from the fish using forceps. Remove all slime, grit, 
and skin from the scale by moistening and rubbing between fingers. The 
"preferred scalen is located on the left side of the fish, two rows above the 
lateral line on the diagonal from the posterior insertion of the dorsal fin to the 
anterior insertion of the anal fin, refer to Appendix A.4. If the "preferred scalew 
is missing, select a scale within the preferred area on either the left or right 
side of the fish. If no scales are present in the "preferred area" on both sides 
of the fish, sample a scale as close to the preferred area as possible and 
darken the 8 under "age error code" on the AWLform. 

4. Clean, moisten and mount scale on gum card directly over number 1 as 
shown in Appendix A.4. The side of the scale facing up on the gum card is 
the same as the side facing up when it was adhered to the fish. This outward 
facing side is referred to as the "sculptured" side of the scale. The ridges on 
this sculpture side can be felt with a fingernail or forceps. Mount scale with 
anterior end oriented toward top of gum card. 

5. When sampling sockeye and chum salmon repeat steps 1 through 4 for up 
to 40 fish on each AWLform. 

6. When taking 3 scales per fish as with chinook and coho salmon sample the 
"preferred scale" and scale #2 and scale #3 as shown in Appendix A.4. 
Scale #2 is one inch to the left of the "preferred scale," scale #3 is located 
one inch to the right, and both are 2 rows above the lateral line. Mount the 
3 scales from fish #1 over 1, 11, and 21 on the gum card as shown in 
Appendix A.2. Continuing, mount the 3 scales from fish #2 over 2, 12, and 
22, etc. 

7. Cover the completed gum card with wax paper. 

8. When sampling a weired system you may use the old AWL forms to record 
the data. Keep the mark-sense forms in camp where they will be clean, dry, 
and flat. After sampling is done for the day jransfer the data to the 
mark-sense forms. It is the responsibility of the data collector to transcribe 
the data before turning it over to the port supervisor. 

9. Miscellaneous: 

a. When scales are sampled in wet conditions it is difficult to mount scales 
in a fashion so as to result in a good scale impression being made. Glue 
often obscures scale features and scalesfrequently adhere poorly to the 
card. In this situation the scales should be remounted. 

b. For adipose clipped fish record the head tag number on the 
corresponding row in the first five columns on the reverse side of the 
AWL. 

c. Look down the form from two angles after the data has been recorded 
to pick up any glaring mistakes. A common error occurs, for instance, 



in placing both the 4 and 7 of a 475 mm fish in the 100's column with 
nothing in the 10's column. 

d. Keep all fish gurry off.forms and erase any stray marks on the forms 
before turning them in to your supervisor. 

e. Write in all comments'explicitly and completely under remarks, transfer 
remarks to top margin of AWL. 

f. Responsibility for accuracy lies first with the primary data collector(s). 
The port supervisor will return sloppy or incomplete data to individual 
collectors. After editing a form, place your initials next to card #, but not 
in left margin. 



LENGTH, SEX AND SCALE SAMPLING PROCEDUREFOR 
ESCAPEMENTSAMPLING USING MARK-SENSEFORMS 

Salmon from escapement are sampled for length, sex, and scales annually by fieldcrews 
throughout the state, as are salmon from the catch. The information is used similarly. 
Data is recorded in a slightly different manner and for this reason a separate instruction 
section has been prepared this year for escapement sampling. 

Appendix'A.1 is an example of a mark-sense form filled out for escapement sampling. 
Data must be recorded on mark-sense forms neatly and accurately. Basically the 
procedures are the same as for catch sampling, with the following exceptions: 

I. Mark Sense Forms 

A. Description: For escapement sampling, Area/Samplers (name and W.R.P.). 
(Note: write out species completely using AFS standards listed on the reverse 
of the mark-sense form). 

B. Subdistrict: Complete for all escapement samples. 

C. Stream: Consult the field crew leader. 

D. Location: Fill in the appropriate location for escapement sampling. (i.e. Bear 
River ADF&G camp 055, Nelson River ADF&G camp 056). If a code has not 
been assigned then leave blank. 

II. Gum Cards 

A. Locality: Write out the locality followed by the abbreviation "ESC" (e.g. Hugh 
Smith ESC). 

Remember: Even though conditions are not the best when sampling in the field, 
mark-sense forms should come in neatly written, clean, and flat. Transcribe them if 
necessary. If gum cards get wet, remount the scales. Responsibility for data lies with 
the data collector(s) not the port supervisor, or "the people in Kodiak"! 



KODIAK SCALE SAMPLING TECHNIQUE 

The following is an explanation of how salmon scale samples are taken. If you have not 
taken scales before or if you have any questions ask the Kodiak Research Project 
Leader, Pat Holmes, to demonstrate the sampling procedure. Scales must be readable 
to be useful, so follow proper techniques when sampling. 

Important Points to Remember 
.Gum Cards 

A scale card is a gum-backed sheet numbered 1 through 40. Samples are placed on 
the cards with no attempt to separate the fish by their sex. 

It is important to keep the gum card dry at all times. If weather does not allow you to 
do this it is best to suspend sampling until dryer conditions prevail. A wet gum card is 
useless as the scales will shift and come off and prevent a readable impression from 
-being taken. 

d * 
A new scale card is started for each day. Even if a card is not filled a new card is still 
to be started for each day. Also, a different card is to be used for each location, i.e. Red 
River vs. Cape Alitak. It is important that scale cards and numbers match the 
corresponding AWL sheet. 

Scales 

1. Clean the scale by wetting it and rubbicg it between your fingers. Make sure 
no dirt, slime or skin (no silver color) remain on the scale. 

. . 2. Mount the scale on the gum card with the ridged side up. The ridged side is 
the same side that is exposed on the salmon. 

-. 3. One scale will be taken from sockeye and chum. Two scales will be taken for 
coho, and three scales for king salmon. 

4. Take the preferred scale if it is available, if not available take a scale but note 
it is not preferred. 

5. Scales should be neat, clean, and orderly. 

Aae-Weiaht-Lenath (AWL) Sam~lina Form 

Age - Scale samples are taken for age. 
Weight - Taken to nearest tenth of a kilogram on any adult fish not being returned live 

to the water. 
Length - Taken with the fish laying fiat from the mid-eye point to the fork of the tail. 

Measure to the nearest millimeter. 

" Fill in all information on the AWL form. 
" Each AWL form should match up with the appropriate scale card. 



Assigned port and weir location codes. (Use under location in filling 
out AWL'S for catch and escapement sampling.) 

- - 

Port Codes 

001 - Pelidan 
002 - Elfin Cove 
003 - Sitka 
004 - Juneau 
005 - Petersburg 
006 - Ketchikan 
007 - Craig 
008 - Port Alexander 
009 - Metlakatla 
01 0 - Excursion Inlet 
01 1 - Hoonah 
01 2 - Wrangell 
01 3 - Out of State 
01 4 - Kake 
01 5 - Gedney 
01 6 - Security Bay 
017 - Meyers 
01 8 - Pt. Baker 
01 9 - Klawock 
020 - Yakutat 
150 - King Cove 
151 - Port Moiler 
052 - Dutch Harbor 
053 - Akutan 
054 - Sand Point 
055 - Bear River, ADF&G Camp 
056 - Nelson River, ADF&G Camp 
057 - Canoe Bay 
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0 Key Field Identification 

the 
of Anadromous 

Pacific Northwest 

Juvenile Salmonids 

. . .  . . . . .  
ROBERT J. McCONNELL and GEORGE R. SNYDER . . 

. .. . .  . .. . I .  Nationnl Nnrine Fishcries Service . 
Northwest Fisheries Center 

. . .  .. . . 2725 hlontlake Boulevard ~ z s t  - . 

Seattle,, Washington 98102 
. .. 
. . 

. .  , 
'I '. . 

. .  .' . . ' . .I . ,  
ABSTRACT ,. . 

. . . ; .  .. , 
: .A key is presented with descriptive illustrations to help in field identification 

. . of live, juvenile salmonids in fresh waters of the Pacific Northwest. Other juve- 
nile fish that  may be mistakenly identified as  salmonids a r e  included. 

. . .  . - 
INTRODUCTION native characteristics indicat?d by numbers in 

parentheses (numbers on the drawings corres- 
SIIW~CS- ide~ltification of lire, anadrom0us pond to numbers of shtcmcnts  in the key) O:XC;.~IC saliut,~iidr is f re~~uri l i iy  a l~roblr i~l  to Cont inue in tllis manner until the specimen is 

. . the field .biologist. The purpose of this key ' identified. Some external cl~aractcristics a t e  
. k to  list and illustrate the estelSnal characier- positive separating features (marked lvith as- 

istics ~ h i c h  uTill exl~cdite field identification terisk), \!-hereas others a re  not. Tllerefore. two 
:' of juvenile s:llmonids in the Pacific Northwcnt. o r  more shtements  sllou]d be :onsidered before 

Five species of Pacific salmon (pink, chdm, final rejection. If a precise identification.an- . 

' mckeye, chinook. and collo) ; four species of not be made using the external characteristics 
trout (cutthroat. b r o m ,   doll^. Vardcn, and - a n d  tile fish can be sacrificed, a positive ident- 
rainboivor sfeelhead) ; and other juvenile and ification can usually be made from internal 
adult fsh ' that  m a s  be mistaken for  salmon o r  features (marked with double asterisks). A 
trout i n  fresh water a re  described in this kvy. bibliography of keys that  util'ze more descrip 

tive internal characteristics is incfuded in this 

USE OF KEY - . .-. paper. - ! 

. The characteristics for identification are list- 
ed in a series of altcniative stnteme~tts, some 

KEY 

of lyhich a re  illustr:~ted. To use the key, ex- 1. (47) Adil~ose An and scales present. 
amine the first stnteme~lt; if ai)l)licnble, pro- (Fig. 1) 

. ceed to tile liest and continue to successive 2. (48) Fleshy appendage at base of pelvic 
stntcmc~lts untii the species is identified. If fins present. 
a statenlelit is not applicable, pass to the alter- 3. (49) AIouth large, renching at least to 

center of eye. 
Espc~ially adult smelt, family Osrneridae. Family ~a imonidne  



fin 

Figure  1.-A hypothetical salmonid showing external characteristiu. 

. . . . 
i .  .. :. .O r -4. (17) Anal Fn h;,nt?er than long, with 8 to . . .J ..-.. C 

. . 12 deveioped rays (Fig. 2A) 
1 ; : . .. . . . 5. (52) * ~ e e t h  ~n head and shaft of vomer. . . 
t !  -. 

. - . . 
I I (Fig. 3X) 
I : . . .  

Genus Saimo - Genus Oncorhvnc hus 

Fibvre 2.-Anal fins: (A)  Trout ,  genus Salrno: (B)  Pacific salmon, genus O~tcorlty~~rbur. T h e  t\vo d n v i n g a  
ahow (lifferences in s t ructure and fin ray count. ( S o t o  t h a t  the l c n ~ t h  of the annl  fin is i ts  overall basal  length. 
and it. heicht i s  that  distance from the origin of the fin to the t ip  of the anter ior  lobe. In counting fin rays, in- 
cIu(1e only those which originate from t h e  base and  terminate a t  the outer maron of the fin o r  a r e  half as long 
am (or greater than] tho longest ray.) . -. - 2 1  - . 



MAXILLARY 

PALAT IN€ 

SHAFT OF VOMER 

.Figure 3.-Location of dentition in (A)  thc roof and (n) floor of the mouth of sslmonitl fishes. (Prcscnce or 
rbscnce of teeth on thc aorncr or tongue may k detcrminetl by use of the little finger or a blunt instrument. The ' 
omall hyoid tecih at the base of the tonguc are located between the gill arches of the lower jaw and are aijficult 
to find.) . c . 

6. (18) Dorsal fin wi th  large dark spots. 
. f .  Trout 
.. . Genus Salmo 

7. (a) Adipose fin not orange; no row of 
. pale round spots along lateral line. 

8, (12)  *Small hyoid teeth a t  base of tonguc. 
(Fig. 3E) 

9. (13)  Not more than five parr  marks on 
mid-dorsal ahead of dorsal fin. 

10. (14)  Maxillary reaching past pos t~r io r  
margin of eye. 0. (15)  .Red o r  yellowish hyoid mark under 
lower jaw. Tail usually black spotted. 

Cutthroat trout 
* . 9  6 (Salmo chrki) 

'16. ( 20 )  Parr marks  almost round. 
Rail~bow o r  

steelhead trout 
(Sa!mo gairdnen) 

. 17. (4) Anal fin longer than high, with 13 
o r  more developed rays. (Fig. 2B) 

18. ( 6 )  Dorsai fin without large dark spots, 
may be black tipped. 

Pacific salmon . . . . 
Genus Oncorhynchzrs 

, 
19. ( 20 )  N o  p a r r  marks. Fly leave fresh . . . 

water  while small-approximately . . _ .- 
1.75 inches (45  mm) long. - - 

Pink salmon 
(0. gorbuschn) 

12. ( 8 )  . *No teeth at  bnsc of tongue. 
13. (9)' Five to 10 pnrr  marks illong mid-dor- 

s 3 1  ridzc t~llcad of dorsal fin. 
.14. (10)  3Iaxillary short, not reaching past 
- 

posterior marxin of eye. 
16. (11) No hyoid mark under lower jaw. Few . . 

or no spots on tail. 



Pnrr rnal.1~~ present as vertical bars 
or  oval sl~ots. 
Par r  min-lis sliort, estcncling little, 
if nsy, bclow lateral line. 
Gill rakers on first arch, 19 to 26. 
** Pyioric caecn, 140 to 186. 
Pnrr  marks faint. Sidcs bclow Iat- 
ernl'li~le iridescent green. 
Snlcll when migrating from fresh 
water, approximately 1.5 inclies (40 
mm) long. 

Chum salmon 
(0. kc t n )  

21,;!3 

30. (21) Parr  m ; ~ ~ - k s  Ia~.gc, \?crticnl Lars ccn- 
tercd by I;ltci.nl line. 

31. (23) *'Gill ~;lIici.s sl1ol.t nt~cl thick. fewer 
tllnll 39 on first nrcil. 

32. (23) Atlil)ose fin a t  least ~~;u.tially pig- 
mented. 

33. (40) **Plyloric caeca more than 90. 
34. (41)  Parr marks bro:~der tllnn interspaces. 
35. (43) Anterior rays of anal fill not dis- 

tinctly longer than rest, not white 
edged. 

3G. (43) Anal fin not pigmented. 
35'. (44) Elack spots, when present, cn both 

lobes of caudal fin. 
38. (45) Adipose fin not completely mottled, 

clear area a t  anterior base oE fin. 
39. (46) Black gums along base of lower teeth. 

Chinook salmon 
(0. tshazvytscha) 

.. . 
I . 

. - I .  . . . . 
I . . . . .  . .. . I 
I I . . .  

25. (22) Gill rakers on first arch, 30 to 40. 
' - * * ~ ~ l o r i c  caeca GO to 115. 

. . 35.36 i .  26. (23) Par r  rnnrks usually sharply defined. ' 

1 : -  . . 
I :  . . -  . Sides below lateril line silvery, not . . . .. iridescent green. 

' - .  . - --'- 27. (24) Relatively large when migrating 40. (33) **Plyloric caeca less than 80. 

!! - . . - . . .  , from :fresh water, approximately 3 41. (34) Parr  marks narrower than inter- 
' :  to 5 inches (80 to 126 mm) long. spaces. 
i 1 ., . 

, . .. . '-. - ..- 28. (31) Gill rakers long and slender, more 42. (35) Anterior'rays of anal fin elongated; 
< 1 

, I  . . .  than ::9 on first arch. when depressed they extend to base 
. .  * 29. (32) Adipose fill clear, not pi-gnented. of last ray. (Fig. 2B) 

: I  . . - .  i . .  
I Sockeye salmon 43. (36) Anal fin pi,mented between r;qs,  re- 

1 :  . I .  

$ .  (0. nerka) sultinp in black banding. : ;  . . ! t 44. (37) Black spots, when present, 011 upper 
lobe of caudal. 

.. .- . . 45. (38) Xdi1)ose fin completely pigmented: 

. 46. (36) Xouth gray to white, 

. . Coho salmon 
(0. kisutch) 

-- .. - .. - 
. .  . . . 

. - .. _ . 
. . .  

I * , .. 1 .  .-. - 
.- 2 3  - _ .  . . 

; I 
I .  
1 '  

I .  4 



47. (1) Adipose fin not presel~t; scales pre- 
sent or lacking. 

Not Salmonidae 

0 48. (2) ,No fleshy appendage nt base of pelvic 
. fins. 

Smelts 
Family Osmeridae 

. . . - . ... . - -  

.:'. .48. (3r Mouth small, not reaching center of ' 

. eye; teeth weak or absent. . . -  
. 60. (61) Depressed dorsal fin, shorter t h a n  

head. 
Whitefishes 
Genus Coregonus 

61. (PO) Depressed dorsal fin, longer tllan 
+cad. 

Arctic grayling 
.. . .- 

'(TI~ymallris arctics) 
L 

# . .  
6Zy (5 ) .  **Teeth on head of vomer only. 

Chars 
Genus Salveli~rt~s 
Dolly Varden (S .  mnlnra) 

63. (7) Adipose fin orange; row of d'zfinct 
-pale round spots alonn lateral h e .  

0 . .  - Brown trout 
(Salmo trtr ! in) 

\ 
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Illustrated 
Kevs to the 
Feshuvater 
Fis es of Alaska 

By JAMES E. MORROW 

Introduction 

This booklet includes all the fishes so far known 
to  inhabit or to occur occasionally in the fresh 
waters of Alaska. Some of them are strictly 

- fresh-water forms, never found in the sea. Others 
are normally marine species that sometimes move 
up the mouths of rivers into brackish or even into 
fresh water. A fairly large number are anadromous, 
spending much of their lives in the sea but 
returning to fresh water to breed, and still others 
are found mainly in fresh water but may move 
downstream in the fall and spend the winter in the 
sea or in brackish water around the river mouths. 

The keys in this booklet are designed to  provide 
as simple a means of identification as possible. For 

each species, a brief discussion of its range has 
been included, as well as an outline sketch 
showing the important features of the fish. Many 
of our fishes have ranges that extend far beyond 
the borders of the state, but an identification made 
far outside the geographical areas given here 
should be regarded with suspicion. If possible, 
send such fishes to the author for further 
checking. Every effort has been made to  insure 
accuracy in these keys. If errors are discovered, 
the author will appreciate learning of them. 

Various versions of these keys have been tested, 
over a period of years, by the author's classes in 
ichthyology at the University of Alaska. Grateful 



appreciation -goes to these students for their 
continued interest and patience. Considerable use 
has been made of previous works, and a great deal 
of information on distribution has been gleaned 
from the altogether excellent book, "Freshwater 
Fishes of Northwestern Canada and Alaska," by 
J.D. McPhail and C.C. Lindsey. Anyone wanting 
detailed information on the life histories and 
general biology of northern fresh-water fishes is 
urged to consult that book, although not all of our 
Alaskan fishes are included in it. 

The arrangement of groups and the scientific 
and common names used follow, with a few 
exceptions, the 1970 recommendations of the 
American Fisheries Society's Committee on 
Names of Fishes. 

To the extent possible, technical terms have 
been avoided. However, sometimes such terms 
must be used. There are no other simple ways of 
identifying some structures. Therefore, a glossary 
of the technical terms employed, and sketches 
illustrating most of them, have been included. 

James E. Morrow, Professor of Zoology 
University of Alaska, Fairbanks, Alaska 99701 

Dr. Morrow took his undergraduate studies at Middlebury College and his Ph.0. at Yale. After obtaining 
his doctorate, he led four expeditions for Yale's Bingham Oceanographic Laboratory, studying fishes in 
New Zealand, East Africa. South America and the western Indian Ocean. In 1960 he became Associate 

, Professor of Fisheries at the University of Alaska, Fairbanks. For the past 14 years he has worked with the 
.. . fishes of Alaska, guiding both undergraduate and graduate students in fish-related studies and, as 
.. . Professor of Zoology, pursuing his own research on the fishes of the North. 

. He is the Ichthyological Editor of COPEIA. the journal of the American Society of ichthyologists and . . 

Q . : .  Herpetologists, and is the editor of the BIOLOGICAL PAPERS OF THE UNIVERSITY OF ALASKA. 

Glossary 
. . 

Adipose fin-a small fin-like structure, fleshy 
.and without supporting elements, located on 

' the'mid-line of the back between the dorsal fin 
and the tail. See Fig. I .  

Anal fin-an unpaired fin located on the mid-line 
of the belly, behind the anus. See Fig. I. 

Anterior-forward; toward the head. 
.Axillary process- an enlarged, more or less 

elongate scale found in the angle between the 
body and the pelvic fin of some fishes. See 

. . Fig. I. 
'Caudal fin- the tail fin. See Fig. I. 
Dorsal- above; toward the back. 
Dorsal f in- an unpaired fin located on the 

mid-line of the back. Sometimes in several 
parts. See Fig. I .  

Gill rakers-bony projections on the anterior side 
of the gill arches. Gill raker counts are those of 
the first arch on the left side, and are given 
either as the total count or as the counts of the 
upper and lower parts of the arch separately 
(i.e., 11 -18). In such a case, a raker at the 

angle of the arch is counted with the lower 
part. See Fig. 2. 

Interorbital or interorbital space- t h e  d is-  
tance between the eyes, measured in a straight 
line across the top of the head. 

Lateral line- a sense organ that detects (among 
other things) low frequency vibrations. Appears 
as a row of pores. generally along the middle of 
the side of the body. See Fig. 1. 

Maxillary- the rear-most bone of the upper jaw. 
See Fig. I. 

Opercle- the gill cover. See Fig. I. 
Palatines- a pair of bones in the roof of the 

mouth. Teeth on these bones may be buried in 
mucus, but may be felt by stroking with a 
needle. See Fig. 3. 

Pectoral f in- the "shoulder fin," located just 
behind the head. Corresponds to the front leg 
of land animals. See Fig. I. 

Pelvic fins- paired fins lying one on either side 
of the mid-line of the belly. Correspond to the 
hind limbs of land animals, but may be located 



in front oflhe anal fin (abdominal), more or less 
below the pectoral fin (thoracic), or on the 
throat in front of pectoral fin (jugular). See 
Fig. I. 

Posterior - backward; toward the tail. 
Preopercle- the "cheek bone" of fishes. The 

bone lying on the side of the head just in front 
of the gill cover. See Fig. 1. 

Pyloric caeca- small, finger-like sacs attached 
to the intestine just behind the stomach. 

Rays- soft, flexible supporting rods in the fins. 
See Fig. I. 

Snout - the distance from the forward end of the 
upper jaw to the anterior edge of the eye. See 
Fig. I .  

Spines- generally rather strong, stiff, sharp 
supporting rods in some fins, especially the 
dorsal and anal fins. See Fig. I .  

Ventral- below; toward the belly. 
Vomer- a bone in the center of the roof of the 

mouth, separating the palatines. It may have 
teeth only on the anterior part (head) or also on 
the posterior part (shaft) or be toothless. 
See Fig. 3. 

I 
How to use the Keys 
I 

In general, begin with the "Key to the Families," page 13. Here 
you will see paired numbered statements (la, Ib; 2a, 2b; etc.). If 
your fish agrees with the description in la, it is a lamprey. If it does 
not agree with la, go to 1 b. If it agrees with 1 b, go to  the number 
given at the end of the statement, in this case, 2. Continue to follow 
the paired descriptions until at last you reach a statement that leads 
to a name. Thus, to identify a pike, you would go l a  (disagrees, go 
to 1 b); 1 b (agrees, go to 2); 2a (agrees, go to 3); 3a (disagrees, go to  
3b); 3b (agrees, go to 4); 4a (disagrees, go to 46); 4b (agrees, go to  
5); 5a (disagrees, go to 5b); 5b (agrees, go to 10); 10a (agrees, go to 
11); I l a  (agrees, your fish is a pike). The key to the families may 
end up by referring you to a key to the species within the family 
group. Here you will find a similar key that will lead you to the 
particular kind of fish you have in hand. All the keys are used in the 
same way. 

These keys have been designed for Alaskan 
fresh-water fishes only. Attempts to use them in 
other areas of North America, or for marine fishes 
in Alaska, will almost certainly lead to wrong 
identifications. 



13 

Kev to the Families 
I . . d 

Description If Dncript~on Pago 
Agrus go to No. 

N o  jaws, mouth a round sucking disc. A single dorsal median 
................................................ nostril present 

Lampreys. 
Family 

e t r m y n t i d a  I 21 / 
Pelvic fins far back, abdominal in position (see "Pelvic fins" in 

..................................................... glossary) I 
lb. 

Pelvic fins foward, just behind head or under head, thoracic or 
jugular in position.. ........................................... 
Five rows of keeled bony shields present along body; four 
well-developed barbels present under snout in front of 
mouth ....................................................... 

Sturgeons. 
Family 

Acipenseridae 

J t 

.................... Mouth with jaws. Nostrils paired, not median.. 2 

- 

No keeled bony shields on  body, although flat shields present in 
one family; no barbels under snout (a single barbel present on tip of 
lower jaw in some). ........................................... 

A lateral line present.. ......................................... I 5 

I - 

--- 

4 

No lateral line.. .............................................. 
Herrings and 

Shads, Family 
Cluoeidae 



9a. 

9b. 

10a. 

lob. 

I l a .  

I lb. 

12a. 

i t  Desenonon 
Agrws go ro 

6 

10 

f routperch, 
Fam~ly 

Percops~dae 

7 

8 

Smelts. Family 
Osmeridae 

Grayling, 
Subfam~ly 

Thymallinae 
of the Family 
Salmon~dae 

9 

Description 

........................................ adipose fin present.. 

................................................. Noadiposefin 

Adipose fin well behind base of anal fin. Pectoral fin reaches past 
base of pelvic fins. Dorsal f in with two spines, anal fin with one 
spine anteriorly.. .............................................. 

Adipose fin about over base of anal fin. Pectoral fin does not reach 
.................. base of pelvic fins. No spines in dorsal or anal fins. 

................................... Pelvic axillary process present. 

.................................... Pelvic axillary process absent 

Dorsal fin long, 18 or more soft rays, its anterior end ahead of 
..................................... posterior tip of pectoral fin. 

Dorsal fin smaller, 15 or fewer rays, its anterior end behind tip of 
pectoral fin ................................................... 

5a. 

5b. 

6a. 

6b. 

7a. 

7b. 

&. 

Q 
8b. 

:ow 

61 

55 

53 

(4) 

(5) 

(6) 

(7) 

*' 

(8) 

( 5 )  

(10) 

(101 

Description 

Teeth in jaws small and weak, or absent. Scales large, 4-11 rows 
above lateral line.. ............................................. 

Teeth in jaws well developed. Scales small, difficult to  count, 20-27 
rows above lateral line.. ........................................ 
Teeth present in mouth. Front of dorsal fin nearer to  base of tail 
than to tip of snout.. ........................................... 
No teeth in jaws. Front of dorsal fin closer to  tip of snout than to 
base of tail.. .................................................. 
Caudal fin forked. Snout long, nearly K of head length, flanened 
like a duck's bill. Pelvic fin with 10 or 11 rays. ....................... 
Caudal fin rounded. Snout shorter, about K length of head, not 
duck-billed. Pelvic fin with 0-3 rays. ............................... 
Mouth a ventrally placed sucker, lips thick and covered with 
papillae. Distance from snout tip to  anus more than 2 W times 
distance from anus to  base of tail. ................................ 

It  Dncnpt~on 
Apraas po to 

Whitefishes, 
Subfamily 

Coregonlnae of the 
Fam~ly Salmonidae 

Salmons and Trouts, - Subfamily 
Salmoninae of the 
Family Salmonidae 

11 

12 

Pikes, Family 
Esocidae 

Alaska blackfish, 
Family Dalliidae 

Suckers, Family 
Catostom~dae 

Pap. 
No. 

29 

37 

59 

59 

61 
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Legend 

DORSAL FIN 

12b. 

13a. 

13b. 

14a. 

14b. ' 

15a. 

15b. 

16a. 

16); 

. . 

LATERAL LINE 

(2) 

(13) 

(141 

(151 

Description 

Mouth normal, lips not covered w ~ t h  papillae. Distance from snout 
to anus about 1 % times distance from anus to base of 
tail . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Both eyes on same side of head.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Eyes in normal position, one on each side of head. . . . . . . . . . . . . . . . . . .  

Several free spines in front of dorsal fin, not connected to each 
other by membranes. Pelvic fin formed of a single splne. ............. 

No free spines in front of dorsal f~n .  Pelvic fin not reduced to a 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  single spine 

First dorsal fin made up of spines connected by membrane. No 
barbel under chin.. ............................................ 
No spines in any fins (only soft rays). A barbel present under chin 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (may be very small) 

Body covered with distinct scales. Anal fin with three 
........................................................ spines 

Body naked or partly covered with bony tubercles or prickles. No 
............................................... spinesinanal fin 

PREOPERCLE PECTORnl 
FIN 

FIN ANAL 
ctnl 

If Omscnot#on 
A*,... *o to 

Mlnnows, Fam~ly 
Cyprlnldae 

Flounders, Famlly 
Pleuronectldae 

14 

Sticklebacks. Fam~ly 
Gasterosteldae 

15 

16 

Codf shes, Family 
Gadidae 

Surfperches,Famlly 
Emblotocldae 

Sculpins, Famlly 
Cottidae 

NGURE I. A "generalized" fish showing the various structures 
referred to in the keys. 

Cm*. 
N o  

6 1 

73 

65 

63 

67 

67 



RAKERS 

FIGURE 2. Diagram of a gill arch, showing FIGURE 3. Diagram of the roof of the mouth of a fish 
the gill filaments and the gill to show the teeth on the jaws, the head and 
rakers. shaft of the vomer bone, and the palatines. 



,. . 
FIGURE 4. Tooth patterns of Alaska lampreys. A. Pacific lamprey, 

$ .  Entosphenus tridentatus. B. Arctic lamprey, Lampetra 
japonica. C. River lamprey, Lampetra ayresi. 0. Western 
brook lamprey, Lampetra richardsoni. 

Keys to the Species 

LAMPREYS, Family Petrornyzontidae 

Supraoral tooth bar with 3 (rarely 2) sharp teeth; infraoral bar with 
about 5 teeth. Four pairs of lateral tooth plates, the 2 central pairs 
each with 3 points. (Fig. 4A). 

Pacific lamprey 

Entosphenus tridentatus (Gairdner) 
Ranges along the coast as far north as the 
Alaskan Peninsula and the Aleutian Islands. 
Rare in the Bristol Bay area. Recorded also 
from St. Lawrence Island and south to  
southern California. Reaches a length of 
about 3 feet. Seasonally abundant during 
spawning runs. 

Supraoral tooth bar with 2 teeth (rarely with a small central third 
tooth); infraoral bar with 5-10 teeth (usually 7 or 8). Three pairs of 
lateral tooth plates. (Fig. 4, B-Dl.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2  



FIGURE 5. Arctic lamprey, Lampetra japonica. A. Male. 0. Posterior 
end of female. Note presence of anal f in and lack of 
urogenital papilla in the female. All four Alaskan lampreys 
are much alike in general appearance, so only the one 
species is illustrated. 

A semicircular row of posterial teeth present below 
infraoral bar (may be hidden by mucus) (Fig. 48); 
lateral tooth plates all with 2 points. 

Arctic lamprey (Fig. 5l 

Lampetra japonica (Martens) 
Distributed in Alaska from the Kenai 
Peninsula north to the Arctic Ocean. 
Recorded from St. Lawrence Island, and in 
the Yukon drainage into Canada. Both 
fresh-water and anadromous populations are 
known. Grows to about 2 feet and % pound. 
The non-parasitic, fresh-water form reaches 
about 7 inches. Locally and seasonally 
abundant. 

No posterial teeth. Central pair of lateral tooth plates 
with 2 or 3 points (Fig. 4, C, Dl .  . . . . . . . . . . . . . . . . . 3 

Teeth sharp and strong. Tongue with a large middle 
tooth. Three (rarely 2) points on central lateral tooth 
plates (Fig. 4C). 

River lamprey 

Lampetra ayresi (Gunther) 
Both fresh-water and anadromous popula- 
tions are known along the coast, from the 
lower end of the Lynn Canal on  southward. 
Attains length of about 12 inches. Fairly 
common. 

Teeth blunt. No median tooth on tongue. Two (rarely 
3) blunt points on central lateral tooth plates (Fig. 
40). 

Western brook lamprey 

Lampetra richardsoni Vladykov and Follett 
The only Alaskan record so far is of two 
larvae from Lake McDonald, on  the 
Cleveland Peninsula, near Ketchikan. Ranges 
south to Oregon. Maximum length about 6 
inches. 



2 i n  0- 

FIGURE 6. White sturgeon, Acipenser transmonranus. A. The two T : r  rows of bony plates in front of the anal fin. 

a 
F I G U ~ E  7. Green sturgeon, Acipenser medirosrris. A. The single row 

. of bony plates in front of the anal fin. 

STURGEONS, Family Acipenseridae I 
Key to the Species 

Bony plates between pelvic fins and anal fin in two Bony plates between pelvic fins and anal fin in a 
rows of 4 to 8 plates each (Fig. 6 A ) .  Dorsal fin rays single row of 1 to 4 plates (Fig. 7A) .  Dorsal fin rays 
about 45. about 33. - 

Whi te  sturgeon (Fig. 6) Green sturgeon (Fig. 7 )  

Acipenser rransmontanus Richardson Acipenser medirostris A yres 
Found in Alaska from Southeastern to Cook Ranges fiom Southeastern Alaska to the 
Inlet, possibly also in Bristol Bay drainages. Aleutian Islands and may also be present in 
Anadromous. Ranges south to southern the Bering Sea. Westward to Asia and south 

. California. Reaches 20 feet and about 1,500 to southern California. Anadromous. Length 
pounds. Not common in Alaska. - to  about 7 feet, weight to 300 pounds. Not 

common in Alaska. 



FIGURE 8. Sea herring, Clupea harengus pallasi. 

Y a * .  

FIGURE 9. American shad, Alosa sapidissima. 
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I HERRINGS AND SHADS, Family Clupeidae 1 
Key to the Species 

la .  Ib. 

Distance from front of dorsal fin to tip of snout about Distance from front of dorsal fin to tip of snout mudh 
equal to distance from front of dorsal fin to base o f  less than distance from front of dorsal fin to base of 
tail. Teeth present on vomer in roof of mouth (Fig. 33) tail. No teeth in roof of mouth. - 

Sea herring (Fig. 8) American shad (fig. 9) 

Clupea harengus pallasi Valenciennes Alosa sapidissima Wilson 
Present in the Arctic Ocean and south t o  Introduced into California and Oregon in the 
California, west to Asia. A marine form that late 19th century from the east coast, the 
sometimes enters rivers. Achieves 15 inches shad has spread north to  Kodiak Island and 
in  length. Seasonally abundant. Cook Inlet in Alaska and west to Asia. 

Anadromous. Up to 30 inches long, and 5 to  
8 pounds weight. Not common in Alaska. 



FIGURE 10. Snouts of whitefishes. A. Bering cisco, both jaws equal. B. Least cisco, tip of 
lower jaw projecting slightly beyond upper jaw. C. Round whitefish, lower 
jaw shorter than upper and profile of upper lip overhanging. 

FIGURE 11. Inconnu, Stenodus leucichthys. Commonly called "sheefish" in Alaska. 

WHITEFISHES, Subfamily ~ o r e ~ o n i n a e  
o f  the  Family Salmonidae 

Kev to the S~ecies 
la. . 2b. 
Lower jaw equal to or longer than upper jaw. Profile Mouth moderate, upper jaw not reaching posterior 
of upper lip not overhanging lower jaw (Fig. edge of pupil. More than 20 gill rakers on lower limb 

. . . . . . . . . . . . . .  . . . . , . . . . . . . . . . . .  IOA, B1:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 2  of first arch. - 3 

Lower jaw distinctly shorter than upper jaw. Profile 
. . . .  of upper lip vertical or overhanging (Fig. 70C). .5 

Mouth large, posterior end of maxillary (upper jaw) 
redches below posterior margin of pupil of eye. Gill 
rakers 13-17 on lower limb of first arch. 

lnconnu or  Sheefish (Fig. 77) 
Stenodus leucichthys (Giildenstadt) 
Found in Alaska from the Kuskokwim River 
north and east to the Meade River, but 
absent from some of the streams in 
between. Quite abundant in the entire Yukon 
drainage. Another subspecies is in the 
Mackenzie drainage in Canada. May reach a 
weight of more than 60 pounds and a length 
of 5 feet. Seasonally abundant. 

3a. (2) 
Mouth superior. tip of lower jaw generally projects 
slightly beyond upper jaw (Fig. IOB). Pelvic fins black 
or dusky in adults. 

Least cisco (Fig. 12) 
Coregonus sardinella Valenciennes 
Found from Bristol Bay to the Arctic Ocean 
and more or less generally throughout the 
Interior. Also recorded from St. Lawrence 
Island. Reaches a length of nearly 18 inches. 
Seasonally abundant. 

3b. 
Mouth terminal, tip of lower jaw not projecting 
beyond tip of upper jaw (Fig. IOA). Pelvic fins always 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  pale 4 



w 
FIGURE 13. Bering cisco, Coregonus laureme. Note the pale pelvic fins. The Arctic cisco, Coregonus 

aurumnalis, appears identical with this species but has more gill rakers. 

4a. (31 
21-25 gill rakers on lower limb of first arch. 

Bering cisco (Fig. 13) 
Coregonus laurettae Bean 
Found from Cook Inlet north and east to the 
Oliktok River on the Arctic coast Also well . 
up the Yukon River, at least as far as 
Rampart, probably widely distributed in the 
Interior. Length to nearly 16 inches. 
Seasonally and locally abundant. 

26-31 gill rakers on lower limb of first arch. 

Arctic cisco (Fig. 13) 

Coregonus aurumnalis (Pa llas) 
Known from most of the river systems that 
empty into the Arctic Ocean. Apparently 
absent from the Bering Sea and southward. 
Up to  about 2 feet and over 5 pounds. 
Seasonally abundant. 

5a. (1) 
Membrane around eye with a distinct notch below 
posterior edge of pupil (Fig. 14A). A single flap 
between nostrils (Fig. 14B). . . . . . . . . . . . . . . . . . . . . .  6 

Membrane around eye without a notch. A double 
. . . . . . . . . . . . . . . .  flap between nostrils (Fig. 14C). .7 

FIGURE 14. 

Eyes and nasal flaps of whitefishes. A. Head of the 
round whitefish, showing the notch in the eye 
membrane. B. Nostrils of the round whitefish, with a 
single flap between the anterior and posterior 
openings. C. Nostrils of the Alaska whitefish, with a 
double flap between the openings. f NB- One needs 
a fairly strong magnifying glass to see these flaps 
clearly.) 



FIGURE 15. Pygmy whitefish, 
Prosop ium coulteri. 

L FIGURE 16. Round whitefish. Prnsnnirlm ~ v l i n d r a ~ e t t m  

FlG.URE 17. Broad whitefish, Coregonus nasus. 

6a. (51 the Interior. The range extends east all 

Snout blunt as seen from above. Lateral line with less across North America and south to the Great 

than 70' pored scales. 14-33 pyloric caeca. Lakes and New England. Westward in 
Siberia to the Yenisei River. Attains lengths 
up to 20 inches, weights t o  nearly 5 pounds. 

Pygmy whitef ish (Fig. 15) ~ ' e a s o n a l l ~  and locally abundant. 

Prosopium coulteri (Eigenmann and 
Einenmann) 7a. (51 
in-~ laska,  found in  the Bristol Bay region - 
'and in Southcentral Alaska. Also present in Gill rakers short, the longest raker less than 1/5 of 
Washington, Montana, British Columbia, interorbital width. Profile of head smoothly convex or 
Yu.kon Territory and in Lake Superior. only barely concave. Hump behind head absent, or at 

Usually less than 6 inches long. Fairly least not at all prominent. 
abundant locally. 

Broad wh i te f ish  (Fig. 17) 
.6b. 

Snout rather pointed as seen from above. Lateral line 
with more than 70 pored scales. Pyloric caeca 50 or 
more. 

Round whi tef ish (Fig. 76) 

Prosopium cylindraceum (Pallas) 
From the Taku drainage in Southeastern 
Alaska north to the Noatak and throughout 

Coregonus nasus (Pallas) 
Found in Bering Sea drainages from the 
Kuskokwim River north to  the Arctic Ocean. 
Also widely distributed in the Interior. In 
Siberia, west at least as far as the Pechora 
River. Reported to reach 35 pounds in 
Siberia. Largest Alaskan specimens probably 
less than 10 pounds. Seasonally abundant. 



FIGURE 18. Alaska whitefish, Coregonus nelsoni. The Humpback and 
Lake whitefishes closely resemble this species but differ in 
number of gill rakers. 

Profile of head distinctly concave between snout and 
nape. A pronounced hump behind head in adults. 
Longest gill raker longer than 115 of interorbital 
width.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 

Total gill rakers, 19-24, average counts around 
21 or 22. 

Humpback whitef ish (Fig. 181 

Coregonus pidschian (Gmelin 1 
Bering Sea and Arctic Ocean drainages from 
the Kuskokwim River to the Arctic coast. 
Generally does not go far inland except i n  
the Kuskokwim. A very similar fish, which 
may be the same species, ranges west all 
across Siberia. Average weight probably less 
than 10 pounds. Seasonally abundant. 

8b. 
Total gill rakers 23-31. . . . . . . . . . . . . . . . . . . . . . . . . .  9 

Total gill rakers 23-27, average counts around 
24 or 25. 

Alaska whi tef ish (Fig. 18) 

Coregonus nelsoni Bean 
Found chiefly in the Yukon drainage, from 
the Bering Sea throughout the Interior. Also 
present in the Kobuk-Selawick area and 
possibly in the Wulik River. Average weight 
probably less than 5 pounds. Seasonally 
abundant. 

Total gill rakers, 24-31, average counts around 26 
or more. 

Lake whitef ish (Fig. 118) 

Coregonus clupeaformis (Mitchill) 
Alaskan records to date are confined to a 
few locations in the upper Yukon drainage. 
Ranges eastward across Canada, south to  
the Great Lakes and the Susquehanna River. 
Largest specimen known was one of 42 
pounds taken in Lake Superior in 1918. 



FIGURE 19. Cutthroat trout, Salrno clarki. In Alaska, most fresh-water 
populations are heavily spotted, as shown, but in more 
southerly populations the spots are generally not so 
numerous. Spots are missing on freshly sea-run cutthroats. . 

Rainbow trout, 
Salmo gairdneri. 

SALMONS AND TROUTS, Subfami ly 
Salmoninae o f  t he  Family Salmonidae. 

Key to the Species (Adults only) 

la. ' Cutthroat t rou t  (Fig. 19) 

Analrays8-12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 Salrno clarki Richardson 
Southeastern Alaska, north to Prince 

Ib. William Sound. Other -subspecies range 
southward as far as Nevada. The record 

. . . . . . . . . . . . . . . . . . . .  Anal rays 13-19 (rarely 12). : 8 weight is 41 pounds, but most weigh I to 4 
pounds. Locally abundant. 

2a. (1) 

Teeth present on both head and shaft of vomer bone 
in,roof of mouth (Fig. 3). Spots on body dark brown 3b. 
.or.black. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 No teeth on i.:=r of mouth k ~ n i n d  tongue. Generally 

no red slash under jaws (present in some Bristol Bay 
2b. populations). A reddish band on sides, most 

Teeth on head of  vomer, none on shaft, Spots on prominent in spawning males but absent on freshly 
body pale or red, never brown or black. . . . . . . . . . .  4 sea-run individuals. Upper jaw reaches little, if any. 

behind eye in adults. 

3a. (21 

Small teeth present on floor of mouth behind tongue 
Rainbow t rou t  (Fig. 201 

(hard to see). A red slash under lower jaw (usually Salmo gairdneri Richardson 
pale in sea-run fish and missing in some fresh-water Ranges from Southeastern Alaska north to  
populations). No red band on sides. Upper jaw the drainages of Bristol Bay. Has been 
reaches well behind eye in adults. introduced into a number of lakes in the 



Interior. Widespread, either naturally or by  
introduction, in the rest of the U.S. and 
much of Canada. Largest on record weighed 
52.5 pounds. Locally abundant 

4a. (2) 
Dark green wavy marks on back and dorsal fin. 

Brook t rou t  (Fig. 21) 

Salvelinus fontinalis ( Mitc hill) 
A n  eastern species that was introduced into 
Southeastern Alaska some years ago. Up t o  
3 feet and 15 pounds, but usually less than 
12 inches. Rare in Alaska. 

Lake t rou t  (Fig. 221 
Salvelinus nama ycush (Walbaum) 
Found in most suitable lakes from the Alaska 
Peninsula northward. Present in the Copper 
River drainage, Kobuk River, Noatak River 
and in many lakes of the Interior and arctic 
parts of the state. Absent from the lower 
Yukon drainage. Ranges all across Canada, 
south t o  the Great Lakes region and northern 
New England. Up to 4 feet and 102 pounds, 
but usually much smaller. Locally abundant. 

Caudal fin only slightly forked. Spots on body round, 
may be red, pink or yellow in life. Pyloric caeca 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13-74 6 
4b. 
No dark green marbling on back or dorsal 6a. (5) 
fin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 . . . . . . . . . .  Pyloric caeca 13-35. Stream spawners. .7  

Caudal fin deeply forked. Body color dark green to  
grayish, with numerous oval or irregular whitish to 
yellow spots on sides and back. Pyloric caeca 90-200. 



 FIGURE^^. Dolly Varden, Salvelinus rnalrna. The Arctic charr and 
Angayukaksurak charr look very much like the Dolly 

,a Varden, but the Angayukaksurak charr is black and the 
Arctic charr has more gill rakers and pyloric caeca. 

P~ lo r i c  caeca 30-74. Lake spawners. 

- Arct ic  charr (Fig. 231 

~alvel inus alpinus ( Linnaeusl 
Found from Kodiak and the Aleutians to the 
Arctic coast and at scattered locations in the 
Interior, such as Wonder Lake in Mount 
McKinley National Park. Its general 
distribution is circumpolar, including the 
British Isles, Iceland, Europe, northern 
USSR. Size up to  about 3 feet and 26 
pounds, usually much smaller. Locally and 

' often seasonally abundant. 

7a: (6) 
Body black with fiery red spots. Pelvic fin rays 
usually 10. 

Angayukaksurak charr (Fig. 231 
Salvelinus anaktuvukensis Morrow 
Confined to  headwaters situations high in 
the Brooks Range, from Howard Pass to  the 
Aichilik River. This is a very rare species. 
Maximum length probably less than 1 foot. 

Body not black. Pelvic fin rays usually 9. 

Dolly Varden (Fig. 231 

Salvelinus rnalma (Walbaum) 
Ranges from Southeastern Alaska to  the 
Arctic coast and in scattered locations in the 
Interior. The Aleutian Islands mark the 
boundary between a northern and a 
southern subspecies. Both anadromous and 
strictly fresh-water populations are known. 
Ranges eastward to the Mackenzie system, 
south to Nevada. The same or a very similar 
form is also found in northeastern Siberia. 
Reported to reach a length of over 3 feet and 
a weight of 40 pounds. Locally and 
seasonably abundant. 

Distinct black spots present on back and tail. . . . . . .9 

8b. 
No distinct black spots on back or tail, although fine 
speckling may be present. . . . . . . . . . . . . . . . . . . . . 12 



Spots large, more or less oval, longest as long as 
diameter of eye. Scales small, 170 or more in first row 
above lateral line. 

P ink  salmon (Fig. 24 

Oncorhynchus gorbuscha (Walbaum) 
Found from Southeastern to the Arctic in 
coastal streams. Anadromous. Ranges south 
to the Sacramento River in California, east 
to the Mackenzie, west to the Lena River in 
Siberia. Up to 30 inches and about 14 
pounds. Locally and seasonally abundant. 

Spots small and irregular, the largest smaller than eye 
diameter. Scales larger, 155 or less in first row above 
lateral line. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 

10a. (9) 

Gill rakers 30-40. 

. . . . . . . . . . . . . . . . . . . . . .  Gill rakers less than 25.. 11 

Tail fin with small black spots on both upper and 
lower lobes. Gum line of lower jaw black. Anal rays 
15-17, pyloric caeca 140-185.- 

Chinook salmon (Fig. 25) 

Oncorhynchus tshawytscha (Walbaum) 
Ranges in Alaska from Southeastern north 
to Point Hope. Present in  most rivers of the 
Interior. Anadromous. Found also as far 
south as the Ventura River, California, and as 
far west as the Anadyr River in Siberia. 
Heaviest official record is 126 pounds. 
Another reported at 135 pounds. Seasonally 
abundant. 

Sockeye salmon-See page 45. 



I 
FIGURE 28. Sockeye salrr \on, Oncorhynchus nerka. A. Breeding male. B. Mature female. I 

Tail f i n  either without s ~ o t s  or spotted only on the 
upper lobe. Anal rays 13-15. Gum line of lower jaw 
not black. 

. . Coho salmon (Fig. 26) 

Onc~rhynchus kisutch (Walbaum) 
Found in coastal streams from Southeastern 
Alaska north to Point Hope, but rare north of 
Norton Sound. Also goes well inland in the 
Yukon and Kuskokwim drainages. 
Anadromous. Ranges south to  Monterey 
Bay, California, and west as far as the 
Anadyr River in Siberia. May reach nearly 40 
inches and 31 pounds, usually about 10 

- pounds. Seasonally abundant. 

Gill rakers 18-28, short, stout, smooth and widely 
spaced. Pyloric caeca 163-249. 

Chum salmon (Fig. 271 

Oncorhynchus keta (Walbaum) 
Ranges in Alaska from Southeastern to the 
Arctic coast and throughout the Interior. 
Anadromous. Also found eastward to the 

Mackenzie and south to  the Sacramento 
River in North America, and in Asia from 
Korea north and west to the Lena River in 
Siberia. May attain over 3 feet and 33 
pounds. Seasonally abundant. 

12b. 

Gill rakers 30-40, long, fine, serrated and closely 
spaced. Pyloric caeca 45-1 15: 

Sockeye salmon (Fig. 28) I 
Oncorhynchus nerka (Walbaum) 
This species appears twice in the key 
because some populations are spotted (cf 8a 
and 8b), especially in the young. Ranges in 
Alaska from Southeastern north to  Point 
Hope, but the most northerly major 
population is on the Seward Peninsula. 
Found inland in the Yukon as far upstream 
as the mouth of the Koyukuk, and in the 
Kuskokwim River. Anadromous. Its total 
distribution extends south to  the Klamath 
River, California, and west to the Anadyr 
River in Siberia. Also present in the 
headwaters of the Peace River in Canada. 
Reaches a length of nearly 3 feet and weight 
of 15 pounds. Locally and seasonally 
abundant. 



;URE30. Rainbow trout 3% inches long./,.;!,:: :,:..a. - , . 

FIGURE 31. Cutthroat trout 3% inches long. 

.- ' 9 . -- a- 

. - 8  - ? / ;  
Key t o  young salmon and t rout  less than 

about  5 inches long 
HABtTAT 

la .  3b. RFGfObIA! OFKE 
Anal rays 8-12.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 No red or yellow spots along lateral line. Width of 

Ib. 
' 

dark parr marks along lateral line less than width of 
light areas. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 - - 

Anal rays 13 or more (rarely 12). . . . . . . . . . . . . . . . .  .6 (3) 
2a. (11 Usually 5 to 10 dark marks along middle of back in 
Dorsal fin distinct dark spots, or first dorsal ray front of dorsal fin. Black border of adipose fin with 
isblack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 only one break or unbroken. 

2b. 

Dorsal fin without dark spots, first ray not black (lake 

Rainbow t r o u t  (Fig. 30) 

Salmo gairdneri Richardson 

trout may have faint dark bars). . . . . . . . . . . . . . . . . .  5 qb. 
3a. (2) No more than 5 (usually 4 or less1 dark marks along 

Red or yellow spots present along lateral line. back in front of dorsal fin. Black border of adipose fin 
Combined width of dark parr marks a l o n ~  lateral line uSua'ly with One Or more breaks- 
equal to or greater than combined width of light 
areas between. Cutthroat t rou t  (Fig. 311 

Brook t rou t  (Fig. 29) Salmo clarki Richardson 

' Salvelinus fontindis (Mitchilll 



FlGURE32. Lake trout 5 inches long. - 
. . 

FlGURE33. Dolly Varden 4 inches long. 

FIGURE34. Pink salmon 2 inches long. 

Parr'marks in form of vertical bars. Width of light No parr marks. Maximum size in fresh water about 
areas usually equal to or greater than width of dark 2 Incnes. 
areas. Distance from snout to front of dorsal fin 
about one-half distance from snout to base of tail. 

P ink salmon (Fig, 34) 

Lake trout (Fig. 32) Oncorhynchus gorbuscha (Walbaum) 

Salvelinus namaycush (Walbaum) 
6b. 

5b. Parr marks present. Maximum size in fresh water up 
t o  5 inches or more. . . . . . . . . . . . . . . . . . . . . . . . . . .  . 7  

Parr marks are irregular blotches. Width of dark areas 
greater than width of light areas. Distance from 
snout to front of dorsal fin less than one-half distance 7a. (6) 
from snout to base of tail. 

Parr marks short, elliptical or oval, not much longer 
than vertical diameter of eye, reaching little, if any, 

Dol ly Varden and Arctic charr [Fig. 33) below lateral line. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .8  

Salve/inus malma (Wal bauml and Salvelinus 
alpinus (Linnaeus) 7b. 

Parr marks tall vertical bars, almost bisected by 
lateral line, highest parr mark much longer than 
vertical eye diameter. . . . . . . . . . . . . . . . . . . . . . . . . .  9 



FIGURE35 Sockeye salmon 3% inches long. 

FlGURE36. Chum salmon 4 inches long. 

FIGURE37. Coho salmon 4 inches long. 

$ .  

FIGURE38. Chinook salmon 5 inches long. 

8a. (7) Coho salmon (Fig. 371 

Gill rakers about 11 + 18. A row of definite black Oncorhynchus kjsurch (Walbaum) 
spots on back. 

Sockeye salmon (Fig. 35) 
First anal ray not elongate. Anal fin usually without 

Oncorhynchus nerka {Walbaum) dark pigment behind leading edge. Adipose fin 
pigmented only around edges. - 

8b. 

Gill rakers about 10+ 14. Black spots on back, if 
Chinook salmon (Fig. 381 

present, irregular in position. Oncorhynchus rshawyrscha (Walbaum) 

Chum salmon (Fig. 361 

Oncorhynchus keta (Walbaum) 

First anal ray elongate, producing a concave outer 
margin to anal fin. Usually some ~ iament  behind 
white leading edge of anal fin. ~ d i ~ o s e  fin uniformly 
dark. 



FIGURE39. Arctic grayling, Thymallus arcti'cus. 
$ . .  . 

GRAYLING. Subfamily Thymallinae 
of the Family Salmonidae 

Key to the Species 

Thymallus arcticus (Pallas) 
Only one species, the Arctic grayling, (Fig. 391, is found in Alaska. 
Ranges through the northern part of the state from the north side 
of the Chugach Mountains to the Arctic coast. Known also from 
the Susitna and Copper rivers and Saint Lawrence Island. Ranges 
eastward across Canada to the west coast of Hudson's Bay, south 
to Montana. Widely distributed in Asia as far west as the Ob River 
and south to Mongolia. Known to reach a weight of 5 pounds, but 
most are much smaller. Abundant. 



FIGURE 40. Longfin smelt. Spirinchus thaleichthys. 

FlGURE41. Pond smelt, Hypomesus olidus. w 

I SMELTS, Family Osmeridae 1 
Key to the Species 

1 a. Longfin smelt (Fig. 401 

Teeth on vomer bone in roof of mouth, (see Fig. 33): Spirinchus thaleichthys (Ayresl 
small and numerous, not like canine teeth. . . . . . . .  .2  Found along the coast from Southeastern 

north to the Nushagak River in the Bristol 

Ib. Bay area. Anadromous. The range extends 
south to San Francisco Bay. Length to 6 

One or more large canine teeth on each wing of inches. Locally and seasonally abundant. 
vomer (may be miss~ng in spawning adults of the 
Eulachon). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 3a.R)  

Pelvic fin bases before or under anterior end of dorsal 
2a. (11 fin. Lateral line scales 54-62. 

Mouth small, upper jaw not reaching behind middle 
of pupil of eye. Teeth in roof of mouth in two rows on 
both vomer and palatines. . . . . . . . . . . . . . . . . . . . . .  3 

Mouth large, upper law reaching at least to middle of 
pupil of eye. Teeth in single row on vomer and 
palatines. 

Pond smelt (Fig. 41) 

Hypomesus olidus (Pallas) 
Found in Alaska in the Copper River and in 
Bering Sea drainages as far north as the 
Kobuk River. Also present in the Mackenzie 
River in Canada, and in Asia from northern 
Hokkaido westward to  the Alazeya River in 
Siberia. Usually up to about 6 inches long. 
May be abundant locally and seasonally. 



FIGURE 42. 

FIGURE 43. 

Rainbow 

- 

smelt, 
1 in 

Osmerus mordax. 

Pelvic fin bases behind anterior end'of dorsal fin. Anal rays 11-16. Front of dorsal fin on or ahead of  a 
Lateral line scales 66-76. vertical through pelvic fin base. 

. . 
Surf smelt (Fig. 421 Rainbow smelt (Fig. 4.0) 

~ypomesus pretiosus (Girard) 
Found in the sea, sometimes entering fresh 
water, from Yakutat south. Range extends 
southward to Long Beach. California. Up to 
nearly a foot long. Seasonally abundant. 

Anal rays 18-23. Front of dorsal fin behind a vertical 
through front of pelvic fin base. 

Eulachon (Fig. 43) 

Osmerus mordax (Mitchill) 
Coastal regions of Alaska from the south- 
eastern part of the state north to the Arctic 
coast. Present also on Saint Lawrence 
Island. Anadromous. The range in North 
America extends south to Vancouver Island. 
Westward in Asia to the White Sea. May 
reach a foot in length. Seasonally abundant. 

Thaleichth ys pacificus (Richardson) 
An  anadromous fish found in Alaska from 
Southeastern to Bristol Bay. The range 
extends south along the coast t o  Bodega 
Head in California. Reaches a length of 
about 12 inches. Seasonally abundant. 



NGURE 45. Alaska blackfish, Dallia pectoralis. 

YRE 46. Northern pike, Esox lucius. 

[ ALASKA BLACKFISH, Family Dalliidae 

Dallia pectoralis Bean 
There is only one species in this family, the 
Alaska blackfish, Dallia pectoralis Bean (Fig. 
45). It ranges from the Alaska Peninsula 
north t o  the Arctic coast, mainly in coastal 
areas. Found also in the Kuskokwim River, 
on Saint Lawrence. Saint Matthew and 
Nunivak Islands, and in the Yukon drainage 
as far upstream as Fairbanks. Introduced 
into Hood Lake, Anchorage, and to  Saint 
Paul Island in the Pribilofs. Ranges westward 
to the Chukhotsk Peninsula in Siberia. 
Attains a length of 8 to 10 inches in some 
areas. Locally abundant. 

PIKES, Family Esocidae 

Esox lucius Linnaeus 
Only the Northern pike, Esox lucius 
Linnaeus, (Fig. 46), of this family is found 
in Alaska. Within the state, it ranges from 
the Alaska Peninsula streams that drain into 
Bristol Bay northward to the Arctic coast 
and throughout the Interior. An isolated 
population is in the Ahrnklin River and some 
ponds near Yakutat. The overall range of the 
species is circumpolar. Reaches at least 4 
feet and 50 pounds. Abundant. 



 FIGURE^^. Troutperch, Percopsis omiscomaycus. 

MINNOWS, Family Cyprinidae 1 
Couesius plumbeus (Agassiz) downstream as Nulato. Ranges eastward 

' 

Although this is one of the largest families of across Canada to  Nova Scotia, south to New 
fishes, only one species, the Lake chub, England and the Great Lakes in  the east, t o  
Couesius plumbeus (Agassiz), (Fig. 47), the upper Fraser and Columbia rivers in the 
occurs in Alaska. It is found only in the west. Up t o  6 inches long, but usually less 

' Yukon River and its tributaries, as far than 4 inches. Abundant. 

I SUCKERS, Family Catostomidae 1 
Catostomus catostomus (Forster) 
Only one species, the Longnose sucker, 
Catostomus catostomus (Forster), (Fig. 481, 
is found in Alaska, where it occurs 
throughout the state in drainages emptying 
into the Arctic Ocean or the Bering Sea. Its 
entire range extends from the Yana River in  
Siberia east to the Atlantic coast of North 
America, south to Maryland. Reaches 2 feet 
and about 6 pounds. Abundant. 

TROUTPERCHES. Family Percopsidae 

Percopsis omiscoma ycus ( Walbaum) 
The Troutperch, Percopsis omiscomaycus . 
(Walbaum), (Fig. 49). the only member 
of this group present in  Alaska, is found 
within the state only in the Porcupine and 
Yukon rivers, from about the mouth of the 
Andreafsky River on upstream. Its range 
extends generally southeastward across 
North America to West Virginia and New 
England. Reaches length of about 4 inches in 
Alaska, and rather scarce here. 



FIGURE 50. Burbot, Lota lota. 

FIGURE 51. Arctic cod. Boreogadus saida. 

CODFISHES. Family Gadidae 1 
Key to the Species 

. Three dorsal fins and two anal fins present. . . . . . . .  2 

Two dorsal fins and one anal fin present. 

Burbot (Fig. 50) 

Lota lota (Linnaeus) 
The only fresh-water codfish, the burbot is 
present in most Alaskan streams from the 
Copper River drainage north and west to the 
Bering Sea and the Arctic Ocean. The entire 
range of the species is circumpolar, with 
several subspecies in different parts of the 
world. Up t o  4 feet long and 60 pounds 
weight. Common. 

Lower jaw equal to or longer than upper jaw. More 
than 30 gill rakers. - 

Arctic cod (Fig. 511 

Boreogadus saida (Lepechin) 
A marine form, known from the Arctic 
Ocean and Bering Sea, sometimes enters 
rivers. Circumpolar in its entire range. 
Reaches about 1 foot maximum length. 
Locally abundant in the sea, but scarce in 
fresh water. 

Length of chin barbel equal t o  at least three-fourths 
of eye diameter (in young) to longer than eye 
diameter (in adults). Length of space between 2nd 
and 3rd dorsal fins less than eye diameter. 

Upper jaw longer than lower jaw. Less than 30 gill 
rakers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 



FIGURE 53. Saffron cod. Eleginus gracilis. 

FIGURE 54. Threespine stickleback, Gasterosteus aculeatus. 

. . Pacific cod (Fig. 52) 

Gadus macrocephalus Tilesius 
A marine species, sometimes entering rivers, 
found from the Bering Sea south to  Oregon 
on the North American coast, found also on 
the Asian side south to the Yellow Sea and 
Sea of Japan. Reaches a length of about 3 
feet. Abundant in the sea, but scarce in fresh 
water. 

Barbel never longer than one-half eye diameter, 
usually about equal to or shorter than diameter of 
pupil. Length of space between 2nd and 3rd dorsal 
fins equal to or greater than eye diameter. 

Saffron cod (Fig. 53) 

Eleginus gracilis (Tilesius) 
A marine form, sometimes enters rivers. 
Known from the Arctic Ocean and Bering 
Sea, south to Sitka on the Nonh American 
side, to the Yellow Sea on the Asian side. 
Grows to about 2 pounds. Scarce in fresh 
water. 

I STICKLEBACKS, Family Gasterosteidae I 
Key to the Species 

la. 

Two to four free spines, not connected by 
membranes, on mid-line of back in front of dorsal fin. 

Threespine stickleback {Fig. 54 

Gasterosteus aculeatus Cinnaeus 
Found in Alaska from Southeastern to the 
Aleutian Islands, Bristol Bay and Saint 
Lawrence Island. Also present on the 
Seward Peninsula. Both marine and fresh- 
water forms are known. In western North 
America, the range extends south to Baja 
California. Also known from coastal regions 
in Asia, Europe and eastern North America. 
May attain 4 inches. Locally abundant. 



NGURE55. Ninespine stickleback, 
w 

Pungirius pungitius. 
NGURE55. Ninespine stickleback, 

............... Pungirius pungitius. 

FIGURE56. Shiner perch, 
Cymatogaster aggregata. 

FIGURE56. Shiner perch, 
Cymatogaster aggregata. 

FIGURE 57. Pacific stag horn sculpin, Leptoconus armatus. 

Seven to 12 free spines on mid-line of back in front of 
dorsal fin. 

I SCULPINS, Family Cottidae 

Key to the Species 

Ninespine stickleback (Fig. 55) Dorsal fins touching each other or only very slightly 
Pungitius pungitius (Linnaeus) separated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
Found in Alaska in  coastal regions from - 
Cook Inlet north t o  the Arctic coast. Its 
general distribution is circumpolar. Reaches I b .  
3 to 4 inches length. Locally common. Dorsal fins well separated. . . . . . . . . . . . . . . . . . . . . .  6 

I SURFPERCHES, Family Ernbiotocidae 1 Upper spine on preoperculum moderately long, 
branched, antler-like, with 3 or 4 spinules. 

Cymatogaster aggregata Gibbons 
Of the three members of this family that are Pacific staghorn sculpin (Fig. 57) 
found in Alaska, only one, the Shiner perch, 
Cymatogaster aggregata Gibbons, (Fig. 56), Leptocottus armatus Girard 
enters fresh water. It is found in South- In Alaska, found from Kodiak to South- 
eastern Alaska, from about Wrangell on eastern, in both marine and fresh waters. 
southward. The range continues south to  Ranges south to San Quintin Bay. Baja 

. Todos Santos Bay, Baja California. Reaches California. Up to 18 inches long. Often quite 
a length of about 6 inches. Locally abundant. abundant. 



FIGURE 58. Slimy sculpin, Cottus cognatus. 
A. Under side of the head to 
show the two pores at the 
tio of the chin. 

FIGURE 59. Prickly sculpin, Cottus asper. 
A. Under side of the head to 

. " . show the single pore at the 

t ? .  tip of the chin. 

FIGURE GO. Coastrange sculpin, Cottus aleuticus. 

Upper preopercular spine short, simple, not 
branched . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 

Lateral line ends under middle of  second dorsal fin, 
although there may t e  rsolated pores farther behind. 
Two pores on tip of chin at mid-line. {Fig. 58A). 

Slimy sculpin (Fig. 58) 

Cottus cognatus Richardson 
Found in Alaska from the Copper River 
drainage north and west to streams 

- . emptying into the Bering Sea and Arctic 
Ocean. Generally present throushout the 

. Interior and also on Saint Lawrence Island. 
Distributed from eastern Siberia eastward 
across northern North America to the east 
coast, south as far as the Great Lakes, with a 
few isolated populations even farther south. 
Does not exceed 5 inches in length. 
Common. 

Lnicral line extends to behind anal fin. One pore on 
tip of chin a1 mid-line (Fig. 59A).  . . . . . . . . . . . . . . . . 4 

Palatine teeth preznt, well developed (Fig. 3) .  

Prickly sculpin (Fig. 59) 

Cottus asper Richardson 
The range of this species in Alaska is in the 
coastal stream from the Kenai Peninsula 
southward. Outside Alaska, the prickly 
sculpin is found as far south as the Ventura 
River, California. Also present in the upper 
reaches of the Peace River in the Mackenzie 
system. Usuatty less than 6 inches long, but 
may reach a foot. Common. 

Palatine teeth abseqt or only poorly developed. . . . .5 

Pelvic fins long, reaching anus. Anal rays 13-14. 

Coastrange sculpin (Fig. 60) 

Cottus aleutictfs Gilbert 
Ranges in Alaska from Southeastern north 
to the Aleutian Islands and Bristol Bay. An 
isolated population is present in the Kobuk 
River. It was once reported from the mouth 



u 
FIGURE 61. Riffle sculpin. Conus gulosus. 

\ 
FIGURE 62. Fourhorn sculpin, 

Myoxocephalus quadricornis. 

VGURE 63. Sharpnose sculpin, Clinocottus acuticeps. 

of the Tanana River, but this was probably a 
mistake in identification. Ranges southward 
in coastal streams to San Luis Obispo 
County, California. Up to  about 4 inches. 
Common. 

Pelvic fins short, not reaching anus. Anal rays 16-18. 

Rif f le sculpin (Fig. 67) 

Cotrus gulosus (Girard) 
This species has been recorded from Alaska 
only at Loring and the Boca de Quadra. 
These records are probably based on wrong 
identifications. 

Two spines on preoperculum. No teeth on palatine 
bones in roof of mouth. 

Fourhorn sculpin (fig. a) 
Myoxocephalus quadricornis (Linnaeus) 
A marine form that may range well up into 

fresh-water streams. In Alaska, found from 
about Saint Michael northward, and along 
the Arctic coast. Has been found nearly 100 
miles up the Meade River. Also present on  
Saint Lawrence Island. Virtually circumpolar, 
with a number of isolated populations in 
North America, ranges south to the Great 
Lakes. Up to  more than a foot long in the 
sea, fresh-water populations much smaller. 
Fairly common locally. 

One spine on preoperculum. Teeth present on 
palatine bones. 

Sharpnose sculpin (Fig. 63) 

Clinocottus acuticeps (Gilbert) 
A normally marine species that sometimes 
enters fresh water, this form is found from 
the Aleutian Islands southward. Possibly 
present also in the Bering Sea, it ranges 
south as far as the Big Sur River in 
California. Up to  about 2 inches long. Not 
common. 



RIGHTEYE FLOUNDERS, 
Family Pleuronectidae 

L 

Key to the Species 

'la. 

Fins without light and dark bands. Eyed side covered 
with typical scales, no bony tubercles. 

Arctic f lounder (Fig. 

Liopsetta glacialis (Pallas) 
Ranges northward from the Alaska Peninsula 
to  the Arctic Ocean. A marine fish that 

- occasionally enters the lower reaches of 
rivers. Its world range is from the White Sea . . 
In Europe eastward to Bathurst lnlet in 
Canada, south to the Sea of Okhotsk and the 
Alaskan Peninsula. Probably seldom exceeds 
a foot in length. Rather scarce in fresh water. 

Dorsal and anal fins with alternate light and dark 
vertical bars. Eyed side with numerous star-shaped 
tubercles, a row of these along bases of dorsal and 
anal fins. 

Starry flounder (fig. 6!7 

Platichthys stelfatus (Pallas) 
Coastal Alaska, from the Arctic on south. A 
marine form that sometimes enters fresh 
water. Note that the eye and color may be on 
either the right or the left side. Ranges from 
Bathurst lnlet in the Canadian Arctic west 
to the shores of Siberia, south to  Korea and 
to Santa Barbara County, California. Up to 3 
feet long and to 20 pounds weight. 
Common. 
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ALASKA DEPARTMENT OF FISH AND GAME 

TEST FISHERIES PLAN FOR MONITORING OIL IMPACT 

IN THE KODIAK SALMON MANAGEMENT AREA 

Alaska Department of Fish and Game 
Division of Commercial Fisheries 

211 Mission Road 
Kodiak, Alaska 99615 



-DUCT ION 

On 24 March 1989 the oil tanker EXXON VALDEZ spilled approximately 10,500,000 

gallons of crude oil into the waters of Prince William Sound. The oil from the 

spill first entered the Kodiak Salmon Management Area about 10 days later at Cape 

Douglas on the Alaska Peninsula and at Big Fort Island located on the east side 

of shuyak Island. By 29 May 1989 the oil had impacted the Alaska Peninsula from 

Cape Douglas to Wide Bay, the west side of the Kodiak Archipelago from Shuyak 

Island south to Cape Alitak, and the east side of the archipelago from Shuyak 

Island on the north to Spruce Island on the south. 

By Alaska State Statute Title 16 the Department of Fish and Game is charged with 

,b managing fishery resources and fisheries which promote conservation, development, 

and utilization of local resources and the economic stability of the fishing 

industry. In line with this the Division of Commercial Fisheries will manage 

the 1989 Kodiak salmon fisheries consistent with traditional fishing patterns, 

allocations, and biological concerns within the limitations required for oil 

impact. 

Associated with the EXXON VALDEZ oil pollution problem the Depzttments of Fish 

and Game (ADF&G) and Environmental Conservation (ADEC) have signed a memorandum 

of understanding (MOU) for carrying out fisheries management and public 

protection directives and goals (Appendix A). In concert with the MOU the ADF&G 

Division of Commercial Fisheries will evaluate oil impact to the salmon fishing 

grounds of the Kodiak Management Area by test fishing and intertidal surveys. 

The information collected will be used to make rational and timely decisions on 

the opening and closing of salmon fisheries. 

OBJECTIVE 

Determine the potential for oil contamination of gear and catch in the Kodiak 

Management Area from the 24 March 1989 EXXON VALDEZ spill. 



Provide comprehensive daily monitoring of the nearshore waters including the 

intertidal areas associated with salmon fisheries in the Kodiak Management Area. 

This will be accomplished using seven or more EXXON-chartered ADF&G test fishing 

boats for the nearshore waters and one or more helicopter-supported ADF&G crews 

to foot' survey the intertidal areas. 

!! 

For the purpose of this study the Kodiak Salmon Management Area has been 

stratified, primiliarly on the basis of fisheries value, into five general areas 

which are identified below and in Figure 1. 

1. Afognak and Shuyak Islands 

2. West Side Kodiak 

3. East Side Kodiak 

4 .  South Kodiak 

5 .  Kodiak Mainland 

The area has been further divided into specific survey reaches, and the coverage 

of these are the responsibility of specifically assigned ADF&G test fishing boats 

(Table 1) . 

The ADFCG test fishing boats will be in the 40-54 ft. length class and will be 

standard outfitted salmon purse seine vessels. Each will have three or four crew 

members, a captain with one or more years of salmon fishing experience in the 

Kodiak Salmon Management Area, and an ADF&G observer. All project ADF&G 

observers will receive instruction on: 1) identification of intertidal 

invertebrates, marine plants, and salmon; 3). organoleptic testing for oil 

contaminated fish; 4 ) .  survey procedures for determining oil presence; 5). 





06/23/89 
T a b l e  1. Locat ions  f o r  salmon t e s t  f i s h e r y  f o r  o i l  i n  t h e  Kodiak Management Area, 1989. 

STATISTICAL 
VESSEL SECTION AREA FISHING LOCATION PRIORITY OBSERVER GENERAL AREA SURVEY REACH 

Afognak and  
Shuyak I s l a n d s  

E a s t  Afognak t o  
NE Shuyak 

H a i l  Mary 
H a i l  Mary 
H a i l  Mary 
H a i l  Mary 
H a i l  Mary 
H a i l  Mary 
H a i l  Mary 
Hail Mary 
H a i l  Mary 
Hail Mary 
H a i l  Mary 

Perenosa 251 81 
82 
82 
8 2 
8 3 

NE Afognak 252 10 
I z h u t  Bay 252 30 

32 
Duck Bay 252 31 

31 
SE Afognak 252 35 

NE Shuyak 
Delphin Bay 
Big W a t e r f a l l  
Discoverer  Bay 
P a u l s  Bay 
Tonki Cape 
Saposa Bay 
K i t o l  Bay 
Duck Cape 
Duck Bay 
Danger Cape 

West Afognak t o  
North Shuyak 

summer Gale 
Summer Gale 
Summer Gale 
Summer Gale 
Summer Gale 
Summer Gale 
Summer Gale 
Summer Gale 
Summer Gale 
Summer Gale 
Summer Gale 
Summer Gale 
Summer Gale 
Summer Gale 

Raspberry S t r a i t  251 10 
SW Afognak 251 10 

10 
20 
20 
20 

NW Afognak 251 30 
30 
4 0 
4 0 

Shuyak 251 50 
60 
60 
70 

I r o n  Creek 
P i n n a c l e  
Mine 
Outer  Malina Cape 
S. Cape Paramanof 
Mid Malina 
Thorsheim 
Cape Paramanof 
N .  Ban I s l a n d  
Black P o i n t  
Red Fox 
W. Shuyak 
Big Bay 
Inner  Shangin 

West S i d e  
Kodiak I s l a n d  Raspberry I s l a n d  

t o  Uganik Bay 
Shawnee 
Shawnee 
Shawnee 
Shawnee 
Shawnee 
Shawnee 
Shawnee 

C e n t r a l  253 31 
3 1 
31 
3 1 
35 
35 
35 

Cape Raspberry S DG 
Malina Light  P DG 
Seiba  P t .  (South O u t l e t )  S DG 
Cape Uganik P DG 
Vonnie' s P t  . S DG 
Red's P o i n t  S DG 
Eagle  Rock S DG 

C e n t r a l  Uganik Bay 
t o  Cape Kuliuk 

253 11 
11 
11 
12 
13 
13 
13 
14 
14 

T e r r o r  Bay 253 33 

Miners P o i n t  
Broken P o i n t  
Cape Ugat 
South Arm 
Rock P o i n t  
E a s t  P o i n t  
V i l l a g e  I s l a n d s  
West Uganik P a s s  
Noisy I s l a n d  
T e r r o r  Bay ( i n n e r  

P PS 
S PS 
s PS 
S PS 
S PS 
P PS 
s PS 
s PS 
P PS 

marker )  S PS 

Keta 
Keta 
Keta 
Keta 
Keta 
Keta 
Keta 
Keta 
Keta 
Keta 

Cape Kuliuk 
t o  Uyak Bay 

Restless C 
R e s t l e s s  C 
R e s t l e s s  C 
R e s t l e s s  C 
R e s t l e s s  C 
R e s t l e s s  C 
R e s t l e s s  C 
R e s t l e s s  C 
R e s t l e s s  C 

C e n t r a l  253 11 Two Cone P o i n t  
Browns Lagoon 
I n n e r  Uyak Bay 
Zachar Bay 
Hook Poin t  
Cape Kuliuk 
Prominent Mound 
Chief  P o i n t  
Green Banks 

Uyak Bay 

Zachar Bay 
S p i r i d o n  Bay 
C e n t r a l  

L i s a  Gayle 
L i s a  Gayle 
L i s a  Gayle 
L i s a  Gayle 
L i s a  Gayle 
L i s a  Gayle 
L i s a  Gayle 
L i s a  Gayle 
L i s a  Gayle 

Uyak Bay 
t o  Cape Kuliuk 

Bear I s l a n d  
Salmon Creek 
Rocky P o i n t  
Amook I s l a n d  (SW s h o r e )  
Pafco  P o i n t  
Karluk 
Cape Uyak 
Hal ibu t  Bay 
Sturgeon Head 

Inner  Karluk 

Outer  Karluk 
Hal ibu t  Bay 
Sturgeon 



T a b l a  1. (page 2 of  2 )  

STATISTICAL 
GENERAL AkUU SURVEY REACH VESSEL SECTION 

E a s t s i d e  Kodiak 
Marmot Bay Shawnee North Cape 

Shawnee 
Shawnee C e n t r a l  
Shawnee 

Cape Chin iak  t o  Gold Nugget I n n e r  Ugak Bay 
Ocean Bay Gold Nugget 

Gold Nugget 
Gold Nugget S i t k a l i d a k  
Gold Nugget 
Gold Nugget 
Gold Nugget 
Gold Nugget 
Gold Nugget 
Gold Nugget 
Gold Nugget 
Gold Nugget 
Gold Nugget 

Old Harbor t o  
S i t k i n a k  I s l a n d  

South  Kodiak 
Cape I k o l i k  

t o  Cape T r i n i t y  

Kodiak Mainland 
Cape Douglas t o  

Al inchak  Bay 

Al ichak  Bay t o  
Kilokak Rocks 

E l  Capi tan  S i t k a l i d a k  
E l  C a p i t a n  
E l  Capi tan  
E l  Capi tan  
E l  C a p i t a n  
E l  Capi tan  
E l  C a p i t a n  
E l  C a p i t a n  
E l  C a p i t a n  Two-Headed 
E l  C a p i t a n  
E l  Capi tan  
E l  C a p i t a n  Seven R i v e r s  
E l  C a p i t a n  
E l  C a p i t a n  
E l  Capi tan  
E l  C a p i t a n  
E l  C a p i t a n  

M i s s  O l i v i a  Oute r  Ayakulik 
Miss O l i v i a  
M i s s  O l i v i a  
M i s s  O l i v i a  I n n e r  Ayakulik 
M i s s  O l i v i a  Cape A l i t a k  
M i s s  O l i v i a  
M i s s  O l i v i a  
M i s s  O l i v i a  Humpy Deadman 
M i s s  O l i v i a  
M i s s  O l i v i a  
M i s s  O l i v i a  

Marci La Rae Big R i v e r  
Marci  La Rae 
Marci La Rae 
Marci  La Rae H a l l o  Bay 
Marci  La Rae Outer  Kukak 
Marci  La Rae 
Marc i  La Rae Dakavak 
Marc i  La Rae 
Marc i  La Rae 
Marc i  La Rae Katmai 
Marc i  La Rae Al inchak  
Marci  La Rae 
Suzanne Cape Igvak  
Suzanne 
Suzanne 
Suzanne 
Suzanne 
Suzanne 
Suzanne 
Suzanne 
Suzanne 
Suzanne 

FISHING LOCATION PRIORITY OBSERVLS 

Rubber Boot 
North Cape (Marmot Bay) 
Le to  P o i n t  
Anton Larsen  Bay (marker)  
S a l t e r y  Cove, e a s t  marker  
S a l t e r y  Cove, west marker  
E a g l e  Harbor 
I n n e r  Righ t  Cape 
Boulder Bay 
P i v o t  P o i n t  
San ta  F l a v i a  
P o r t  Hoburn 
Tanginak 
L e f t  Cape 
Ghost Rocks 
Ocean Bay 
Cape Barnabas 

Newman P e n i n s u l a ,  o u t s i d e  
Newman P e n i n s u l a ,  i n s i d e  s 
R o l l i n g  Bay, o u t s i d e  s e t  
R o l l i n g  Bay, l agoon  
S i k a l i d a k  S t r a i t ,  n o r t h  
S i k a l i d a k  S t r a i t ,  s o u t h  
B a r l i n g  Bay ( s o u t h  marker )  
B a r l i n g  Bay ( n o r t h  marker )  
Kaiugnak Bay 
Kiavak Bay 
Kaguyak 
Boot P o i n t  
Seven R i v e r s  
Wal te r s  Creek 
Geeses s t r m  #702 
S i t k i n a k  Lagoon 
Russian Harbor 

Cape I k o l i k  
Bumble Bay 
Bear Rocks 
Red River  
A l i t a k  Beach 
Cape A l i t a k  
Tanner Head 
Fox I s l a n d  
Hepburn 
Por tage  
Hawk B l u f f  

Cape Douglas 
Kiukpa l ik  
V i l l a g e  Beach 
Hal lo  Bay 
Outer  Kukak 
K a f l i a  Bay 
G u l l  Cape 
Kinak 
T a k l i  I s l a n d  
Dakavak 
Alinchak 
Pua le  Rocks 
Dry Bay 
Cape Unal i shagvak  
B i r d  B l u f f  
Por tage  Bay 
Cape Igvak  
Kanatak Lagoon 
T e r r a c e  I s l a n d  
Cape K a y a k l i u t  
Kilokak Rocks 
Imuya Bay 



evidence c o l l e c t i o n  procedures inc luding s tandard  procedures f o r  documenting 

v i s u a l  observations.  

Each test f i s h i n g  boat i s  assigned s e v e r a l  primary and secondary f i s h i n g  

loca t ions  within t h e i r  respect ive  survey reach (Table 1) .  The primary sites a r e  

t h e  more common f i s h i n g  locat ions ,  while t h e  secondary sites genera l ly  rece ive  

more seasonal  and infrequent  use by t h e  salmon f l e e t .  The test f i s h  boats  w i l l  

survey t h e  primary sites on a two-to-three-day r o t a t i o n  depending on weather and 

assigned survey reach. The secondary sites w i l l  be surveyed on a time a v a i l a b l e  

b a s i s .  A primary o r  secondary loca t ion  w i l l  not  be f i shed  when o i l ,  o t h e r  than 

very l i g h t  o r  l i g h t  sheens, i s  observed i n  t h e  water within 1 / 4  mile of a t h e  

loca t ion .  O i l  includes petroleum sheen, mousse, o r  t a r  b a l l s .  The loca t ions  

which a r e  o i l - f r e e  o r  have very l i g h t  o r  l i g h t  petroleum sheens w i l l  be f i s h e d  

using a salmon purse se ine  f o r  approximately 30  minutes. Regardless of t h e  

amount of o i l  presence a t  a loca t ion  a w r i t t e n  record of the  survey w i l l  be 

recorded using t h e  form "ADF&G TEST FISHERY REPORTING FORM FOR O I L  PRESENCEw 

(Figure 2 ) .  The bas ic  information requi red  i n  t h e  record w i l l  include t h e  s i t e  

locat ion ,  catch by species,  f i s h i n g t i m e ,  survey conditions, weather, o i l  impact 

and type, and ca tch  and gear  contamination i f  any. When mousse, sheen, o r  t a r  

b a l l s  a r e  observed within 1 / 4  m i l e  of a s i t e  a chain of custody (COC) sample of 

t h e  o i l  and a video w i l l  be taken. However when a s i t e  i s  o i l  f r e e  a COC sample 

o r  video is  not necessary. The s tandard  procedure f o r  c o l l e c t i n g  a COC sample 

i s  covered i n  Appendix B. I f  t h e  o i l  type  is  f r e e  f l o a t i n g  mousse o r  t a r  b a l l s  

t h e  COC sample should be c o l l e c t e d  by a grab  sample using a pre-cleaned 

instrument such a s  a dipnet  o r  metal s t r a i n e r .  I f  the  product i s  sheen an 

absorbent pad should be used which w i l l  become p a r t  of t h e  sample secured i n  a 

f ac to ry  clean g l a s s  j a r .  For e s t a b l i s h i n g  t h e  na tu ra l  contamination l e v e l  of 

t h e  absorbent pad, a sec t ion  of c lean  pad from t h e  same case l o t  should be taken 

under COC i n  a separa te  pre-cleaned g l a s s  j a r .  This should be done a t  t h e  same 

time t h e  o i l  sample i s  taken. 

A l l  f i s h  caught a t  a s e t  s i te  but  not  exceeding 35 f i s h  per  set should be 

organolept ica l ly  examined f o r  o i l  contamination. I n  t h i s  study a ca tch  w i l l  be 

considered contaminated i f  t h e r e  is  any v i s u a l  evidence of non-naturally 

occurring o i l  on a f i s h  o r  i f  t h e r e  i s  a petroleum s m e l l  on any f i s h  i n  t h e  



Figure 2. 
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c a t c h .  A l l  o i l -contaminated c a t c h  w i l l  be documented by video and a COC sample 

of t h e  o i l .  The s t anda rd  procedure f o r  t a k i n g  a COC sample of o i l  on a f i s h  w i l l  

be  t o  wipe t h e  suspec ted  o i l  o f f  wi th  a paper  towel .  (The same paper  towel  may 

be used t o  sample m u l t i p l e  f i s h  from t h e  same c a t c h . )  The towel  used t o  sample 

t h e  o i l e d  f i s h  should immediately be  p laced  i n  a f a c t o r y  c leaned  g l a s s  b o t t l e  

which i s  then  a p p r o p r i a t e l y  s ea l ed ,  l abe l ed ,  and secured fo l lowing  s t anda rd  COC 

procedures  covered i n  Appendix B.  A t  t h e  same time, a c l e a n  paper  towel  from 

t h e  same r o l l  should  be  secured  under  COC i n  a s e p a r a t e  pre-cleaned g l a s s  j a r .  

Af t e r  each set t h e  s e i n e  should be  c l o s e l y  examined f o r  o i l  impact. Any o i l  on 

t h e  n e t  must be documented by a COC sample and a video.  When t h e r e  i s  an 

i n s u f f i c i e n t  (less than  1/81b.)  amount of o i l  contaminant on t h e  ne t  t o  c o l l e c t  

! a g r a b  sample, a s e c t i o n  of t h e  o i l e d  p o r t i o n  should be c u t  from t h e  s e i n e  f o r  

t h e  COC sample. Under t hose  c i rcumstances  a c l ean  s e c t i o n  of t h e  n e t  should 

should be  c o l l e c t e d  under a s e p a r a t e  COC sample. I f  t h e  n e t  is  o i l e d  t o  where 

it can n o t  be  c leaned  o r  patched wi th  new web on t h e  f i s h i n g  grounds t h e  n e t  

should be  cons idered  g r o s s l y  contaminated.  A l l  g r o s s l y  contaminated n e t s  should  

be  r e t i r e d  from use  and r e t u r n e d  t o  t h e  Po r t  of Kodiak f o r  s p e c i a l  c l ean ing  o r  

replacement .  I f  a n e t  i s  o i l e d  b u t  t h e  ca t ch  i s  f r e e  of o i l  t h e  ca t ch  should 

be r e l e a s e d .  However i f  t h e r e  i s  any o i l  contaminated f i s h  i n  t h e  c a t c h  t h e  

e n t i r e  c a t c h  should be  cons idered  a d u l t e r a t e d  and he ld  on board t h e  boa t  f o r  

d i s p o s a l .  

Each test f i s h i n g  crew (boa t )  w i l l  set 4-5 pa s s ive  monitor ing s t a t i o n s  t o  test 

f o r  o i l  p resence .  A s t a t i o n  w i l l  be  a 100-200 it. su r f ace  l o n g l i n e  wi th  f i v e  

o r  more approximately 3 - f t .  l ong  g e o t e x t i l e  o i l  sna re s .  The monitor ing s t a t i o n  

sites a r e  l i s t e d  i n  Table 2 and t h e i r  monitor ing is  secondary t o  test  f i s h i n g .  

Genera l ly  each  s t a t i o n  w i l l  be  checked once every f o u r  days.  When a s t a t i o n  i s  

checked t h e  f i v e  o r  more s n a r e s  w i l l  b e  i n d i v i d u a l l y  i n spec t ed  f o r  o i l  impact, 

and t h e  o i l  impact recorded w i l l  be  t h e  average f o r  a l l  t h e  sna re s  a t  t h e  

p a r t i c u l a r  s t a t i o n .  The d a t a  w i l l  be  r epo r t ed  on t h e  form "ADF&G Pass ive  

Monitoring S t a t i o n  Report f o r  O i l  P resence  (F igure  3)  ." O i l  impact a t  a s t a t i o n  

w i l l  be documented f u r t h e r  by v ideo  and a COC sample of t h e  o i l .  O i l ed  sna re s  

w i l l  be  r ep l aced  wi th  c l e a n  s n a r e s  fo l lowing  each in spec t ion .  To prevent  



Table 2. Locations for Passive k n i t o r i q  Stations for oi l  in the Kodirk llrtugnrnt FCrr bv gmgraohic ma&, 1989. 

Rfognak lhrtrict 
SIrng~n Bay to Raspberry hp SW ILfaq~k 251 18 Ruobrry  St ra i t s  R S m  6rle 

W o r t k t  Wid District Ccntrul 253 35 Rdls Point 
RilspImq Cap t o  Cap Kuliuk 

14 Noisy Island 

11 Miners Point 

Ncrth Cdp 259 39 Nwth Cap (Mamat Bay) 

Norttnest and Swthwest W i a k  Distr icts  Central 254 40 Chief Point 
Cage Kuliuk to  Cape lkolik 

30 Qrlson Pt. 

DC Lisa k y l e  

DC Lisa tiayle 

10 Qlwtion Rock/Wolcott Reef DC Lisa b y l e  

10 7 r i l e  Beach 

W r e s t  K ~ d i i l k  and Rlitak Bay Districts  Outer Ryakulik 2% 2@ Old Red River 
l$ae lkolik to  Cape Trinity 

257 18 L W ~ P  

257 20 Caoe RlitakAlitak Beach 

DC Lisa 6ayle 

JC Hiss Olivia 

JC Hiss Olivia 

JC Hiss Dlivia 

257 70 Hawk Bluff {betwen H w y  Eow/Hawk) JC Hiss Olivia 

&&side ilnd Northeast Kodiak Distr icts  
Cape Trinity t o  Cape Chiniak 

2% 20 Pivot Pt., Hiliuda Bay 6R b l d  Nugget 

30 Bmt Rocks, Sitkalidak Str. 6R 6old Nugget 

k i n l e t d  District Cape lgvak 262 9g Iruya Bay (station 1) E4 Harci La Rae 

Kilokak Rockr t o  Katmai Bay 

Hainland District 
Dakavak Bay to Caw Douglas 

B8 Cape Igvak (station 2) 

88 Kdnatak lstation 3) 

75 Dry Bay (station 4) 

To be defined a t  a later date 

EF1 k r c i  La Rae 

ER Harci La Rae 

ER krri La Rae 
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p m m  
n AL.. 

H rcderrte 18-SW 
I 1 J A b  4 - 4 n d  

sf 1 vrr shm (silwry/hirrry r oerrmo 
r - 4 - h  r h v r  I m h u n  ~ F l - b m  M f ~ C I )  



p o t e n t i a l  g e a r  c o n f l i c t  problems a l l  pa s s ive  o i l  monitor ing s t a t i o n s  should  be  

removed from t h e  water p r i o r  t o  a scheduled commercial f i s h i n g  opening and t h e n  

reset a f t e r  t h e  c l o s u r e .  However monitor ing g e a r  l o c a t e d  o u t s i d e  a normal 

f i s h i n g  a r e a  should be  l e f t  i n  p l a c e .  

Beach surveys w i l l  b e  conducted a s  r equ i r ed  t o  monitor  o i l  impact on i n t e r t i d a l  

a r e a s  p a r t i c u l a r l y  where set n e t t i n g  occurs .  A Kodiak-based ADF&G crew w i l l  

conduct most of t h e  surveys,  bu t  t h e  test f i s h  observers  w i l l  perform surveys  

a s  t ime  a l lows .  Transpor ta t ion  w i l l  be  by an EXXON c h a r t e r e d  h e l i c o p t e r  o r  by 

s e i n e  s k i f f  from a test f i s h  boa t .  Survey d a t a  w i l l  be  recorded on t h e  f  o m  

"ADF&G COMMERCIAL FISHERIES DIVISION AERIAL AND BEACH SURVEY O I L  SPILL 

REPORTw (Figure  4 )  . 

The test f i s h i n g  b o a t s  w i l l  no t  o p e r a t e  i n  a r e a s  open f o r  salmon f i s h i n g  by 

emergency o rde r .  When a f i s h i n g  a r e a  is  open, t h e  ADFhG test f i s h i n g  v e s s e l ( s )  

a s s igned  t o  t h a t  a r e a  w i l l  survey t h e  immediate o u t e r  a r e a  d a i l y  u n t i l  e i t h e r  

t h e  f i s h e r i e s  c l o s e s  o r  d i r e c t e d  o therwise .  For  t h e  test  f i s h i n g  b o a t s  t h e  

"immediate a r e a w  is  de f ined  a s  a l l  waters  wi th in  10-miles of  t h e  open f i s h i n g  

a r e a .  Add i t i ona l ly  i n t e r t i d a l  beach surveys f o r  o i l  impact w i l l  b e  conducted 

by t h e  h e l i c o p t e r  suppor ted  crews on a l l  beach a r e a s  wi th in  20-miles of t h e  open 

f i s h i n g  a r e a .  The beach surveys w i l l  be  conducted d a i l y  du r ing  t h e  f i s h e r y  u n t i l  

n o t i f i e d  otherwise.  

O i l  r e p o r t s  rece ived  from t h e  p u b l i c  i nc lud ing  t h o s e  rece ived  from a r e a  f ishermen 

w i l l  be  recorded on form "ADF&G REPORTING FORM FOR UNCONFIRMED OBSERVATIONSw 

(Figure 5 ) .  

The Kodiak test f i s h i n g  p r o j e c t  w i l l  end when ADFCG determines t h a t  t h e  EXXON 

VALDEZ s p i l l  does no t  t h r e a t e n  gea r  and ca t ch  contaminat ion.  Due t o  t h e  p r e s e n t  

impact t o  a r e a  f i s h i n g  grounds it i s  l i k e l y  t h a t  t h e  monitor ing w i l l  con t inue  

f o r  60 o r  more days.  

Chain-of-custody sampling procedures  a r e  i n  Appendix B. 
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A P P E m I X  A 

MEMORANDUM OF UNDERSTANDING 



MEMORANDL94 OF UNDERSTANDING 
1989 COMMERCIAL FISHERY SEASON 

Alaska Departsent of Fish and Game 
and 

Alaska Department of Environmental Conservation 

On Xarch 24, 1989, the oil tanker EXXON VALDEZ ran aground, 
spilling more than 10,500,000 gallons of crude oil into the waters 
of Prince William Sound. The spilled oil has.spread and continues 
to spread from Prince William Sound through the western Gulf of 
Alaska. The spilled oil has polluted and contaminated and 
continues to pollute and contaminate state waters and shoreline. 
The affected waters support productive fisheries which are of- 
imnense economic and social value to the State of Alaska and its 
citizens. 

The State of Alaska, through the Department of Fish and Game, is 
charged with managing fishery resources and fisheries. Management 
directives and goals include: 1) to protect, maintain, improve, 
and extend fishery resources; 2) to avoid depletion or waste of 
fishery resources; 3) to conduct fishing in state waters in an 
orderly- fashion which promotes conservation, development, and 
utilization of fishery resources; and 4 )  to preserve the economic 
stability of the state's fishing industry. 

The State of Alaska, through the Department of Environmental 
Conservaticn, is charged with protecting the environment and the 
health, safety, welfare, and economic and social well-being of the 
public. P-blic protection directives and goals include: 1) to 
conserve, improve, and protect natural resources from oil 
pollution; and 2) to ensure that fish marketed from state waters 
are pure, safe, wholesome, unadulterated, and free from any taint 
of oil contamination. 

Oil pollution (as defined in AS 46.03.900(19)) in waters or on 
shorelines in or adjacent to an area where a fishery is conducted 
poses a risk of adulterating fisheries resources and spreading oil 
pollution. Oil contamination also poses a risk of disruption of 
fisheries, including alteration of traditional fishing patterns and 
Board of Fisheries1 adopted fisheries management plans, by causing 
fouling of fishing gear, by causing loss of fishing time, by 
causing strains on the ability of industry to supply sufficient 
amounts of uncontaminated gear to vessels, by causing. fishermen who 
are unable to acquire uncontaminated gear or vessels to forego 
their livelihoods, and by causing waste of fishery resources that 
have become adulterated by oil pollution in the water or by contact 
with oil contaminated gear or vessels. 



~f oil adulterated fish are introduced into fish processing 
facilities, it could cause disruption of fisheries and waste of 
fish product because processing activities would have to be 
suspended while oil contaminated processing equipment was cleaned, 
maintained, and inspected. Additional waste and adulteration of 
fish product could occur if uncontaminated fish were exposed to oil 
contaminated fish or equipment. 

Therefore, in order to carry out the management and public 
protection directives and goals with which the Department of Fish 
and Garile and the Department of Environmental Conservation are 
charged, the respective departments agree to conduct the following 
activities during the 1989 commercial fishing season. 

11. AWS'M DEPARTMENT OF FISH AND GAME 

The Alaska Departnent of Fish and Game (ADFGG) will undertake the 
following activities in areas which have been polluted by oil: 

,b 
A. ADEGG will conduc<, and document the results of, aerial 

surveys or beach surveys in potential fishing districts, 
sections, subareas, or other areas as defined by ADFGG 
(hereinafter "areasgs) before the initial fishery opening 
in an area in order to ascertain whether oil pollution 
is present and to document the character and general 
location of the oil. ADF&G will provide the Department 
of Environmental Conservation (DEC) with the results of 
the surveys. 

B. ADF&G will monitor oil contamination in potential fishing 
areas using oil soill tracking maps provided by DEC and 
survey information developed by ADF&G. 

C. ADF&G will conduct test fisheries before the initial 
fishery opening in potential fishing areas which have 
been polluted by oil, even if there is no current 
discernible presence of oil, and will provide samples of 
test fishery catcbes to DEC for evaluation. 

1. If requested, ADFhG will assist in providing 
transportation for DEC inspectors to and from test 
fishing vessels. 

2.  Test fishing will be conducted according to the test 
fishery sampling plans developed in individual 
fishery management areas. 

3. ADF&G may conduct additional test fishing in a 
previously tested or previously fished area if there 
is reason to believe that weather or other variables 
may have resulted in oil or an oil sheen entering 
the area. 



I 11. ALASKA DEP.LPTXENT OF ENVIRONMENTAL CONS ER';ATION 

The Alaska Departsent of Environmental Consey~ation (DEC) will 
undertake the following activities: 

A. DEC will evaluate commercial fishery catches to ensure 
that seafood safety and product wholesomeness is 
maintained. In order to accomplish this, DEC will 
undertake an intensive inspection program which will have 
requireaents for fishing vessels, tender vessels, buying 
stations, and processing facilities. 

B. DEc will enforce the emergency regulations, 18 AAC 34.500 
et sea., which establish emergency requirements for - 
fishing vessels, tender vessels, buying stations, and 
processing facilities in order to prevent adulteration 
of product and contamination of equi~ment by oil, DEC 
will review the records of tender vessels and processing 
facilities in order to assure coxpliance with the 
regulations. 

C. DEC will train state personnel in the technique of 
organoleptic evaluation of fish for safety and 
wholesomeness. DEC-trained personnel will evaluate 
samples of catches from test fisheries provided by ADF&G 
to determine whether a safe and wholesome product will 
result from commercial openings in t3e areas where'test 
fisheries were conducted, DEC will determine the 
appropriate methods of evaluation of particular samples. 
DEC will provide the results of organoleptic examination 
of test fish catches to ADFtG managers within 12 hours 
after the fish are made available to DEC. DEC will 
provide the results of laboratory evaluations, if any, 
of test fish catcbes to ADF&G managers within 24 hours 
after the fish are made available to DEC. DEC will 
provide inspectors for test fishing vessels when ADF&G 
requires an immediate evaluation of fish catch safety and 
wholesomeness for fisheries management purposes, 

D. DEC will attempt to work with Exxon Shipping Company 
(Exxon) and encourage Exxon to establish boat cleaning 
stations and receiving stations for oil adulterated fish 
and oil contaminated gear. DEC will attempt to work with 
Exxon to develop recordkeeping procedures and oil 
contaminated material disposal procedures. 

IV. OPENING OF FISHERY AREAS 

ADF&G will decide whether to open particular areas for fishing 
based upon information acquired from the activities described 
above. The general principles by which ADF&G will make opening 
determinations are as follows: 



A. A fishing area will remain closed if there is an 
indication of oil in any quantity in the area or the 
proximity of t?.e area (including teaches), such that 
there is an appreciable likelihood that gear will be 
fouled, fish harvest adulterated, or such that the 
conduct of an orderly fishery could not take place. If 
weather conditions prohibit ADFLG from evaluating a 
potential fishing area through surveys or test fishing 
as set out above, the area will remain closed until the 
sumey or test fishery can be conZucted if DEC oil 
pollution tracking maps, or other reliable information, 
indicate the presence of oil pollution in the vicinity. 

8 .  A fishing area will remain closed if test fishing has 
demonstrated that oil contamination of fishing gear or 
oil adulteration of product is likely to occur. 

C. After fishing areas are opened for commercial fishing, 
if DEC inspection or evaluation of fishing vessels, 
tender vessels, buying stations, or processing facilities 
indicates oil adulteration of a harvest, designated 
representatives of DEC and ADFbG will consult to 
determine whether a recurring contamination problem has 
developed. If so, ADFhG will close fishing in the area 
where the oil contamination occurred. 

V. AGENCY STAFF 

Each agency will designate key contact people to implement this 
Memorandum of Understanding (MOU) and to facilitate the decision- 
making process during the 1989 commercial fishery season. The 
following are specific agency representatives for all purposes 
under this MOU: 

ADF&G designates: 

DEC designates: 

( T I T L Z )  

( PHONE) 

Mannv Soares (NAME 
Environmental Conservation 
Manacrer ( T I T L E )  

(907) 563-0318 ( PHONE) 



secause it nay be necessar'l to make emergency closure decisicns, 
in the event that either designated representative is unavailable, 
the alternative designated persons are: 

ADFbG designates: 

Prince William Sound 
Region: 

Cook Inlet Region: 

westward Region: 

DEC Designates: 

James Bradv & Dennis Haan~aa (NLYP) 

(TITLE)  

( PHONE) 

Schroeder and Ken Florev ( NAME 

(TITLE)  

(PHONE) 

Larry Nicholson and Pete Probasco ( N L ~ )  

(TITLE) 

( PHONE) 

(TITLE) 

(PHONE) 

Agency staff will, to the maximum extent possible, coordinate and 
channel all respective efforts through the designated staff menher. 

Dated Don W. Collinsworth, commis$ioner 
Alaska Department of Fish and Game 

1499 
~ a t e d  Dennis 9 ~eFk&, C 

Departaent o nvi 



APPENDIX B 

CHAIN-OF-CUSTODY SAMPLING PROCEDURES 
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INTRODUCTION 

Fraze r  Lake i s  l o c a t e d  on t h e  sou the rn  end of Kodiak I s l a n d  and is  t h e  

second l a r g e s t  l a k e  on t h e  Kodiak Archipelago (Figure 1) .  The l a k e  covers  

4,200 a c r e s  and i s  8 . 6  m i  l ong  and 0.8 m i  wide. P i n n e l l  Creek is t h e  major 

l a k e  i n l e t  s t ream and i s  l o c a t e d  on t h e  northwest end of t h e  l a k e .  The 

l a k e  o u t l e t  s t ream i s  Dog Salmon Creek which flows south  8.0 m i  i n t o  lower 

Olga Bay. A n a t u r a l ,  30 f t  h igh  f i s h  b a r r i e r  f a l l s  occu r s  on Dog Salmon 

Creek 0.6 m i  below t h e  o u t l e t  of F r a z e r  Lake. 

$ Sockeye salmon (Oncorhvnchus nerka)  were f i r s t  in t roduced  i n t o  F raze r  Lake 

i n  1951 through an egg t r a n s p l a n t  (Russe l l  1972, B lacke t t  1979) .  For t h e  

next  20 y e a r s  (1952 - 1971) a  combination of egg, f r y  and a d u l t  

t r a n s p l a n t s  w e r e  used t o  develop t h e  popula t ion .  From 1951 through 1956 

egg p l a n t s  were made from Karluk Lake e a r l y  run f i s h ;  i n  1958 and from 

1961 through 1969 e a r l y  run  a d u l t s  from Red Lake w e r e  in t roduced;  i n  1961, 

1966 and from 1968 through 1971 f r y  from e a r l y  run Red Lake s tock  w e r e  

in t roduced;  and i n  1968 eggs from Becharof Lake o u t l e t  spawners w e r e  

t r a n s p l a n t e d  t o  t h e  system. Although Karluk Lake, Red Lake and Becharof 

Lake s t o c k s  were a l l  in t roduced  i n t o  t h e  Frazer  Lake, it is no t  known which 

s tock  was t h e  major c o n t r i b u t o r  t o  t h e  success  of t h e  F raze r  i n t roduc t ion .  

The f i r s t  a d u l t  sockeye r e t u r n  from t h e  t r a n s p l a n t  occur red  i n  1956. That 

same y e a r  and through 1962  the a d u l t  r e t u r n s  were back-packed over the Dog 

Salmon Creek f a l l s  t o  t h e  l ake .  I n  1962 an Alaska f i s h p a s s  was i n s t a l l e d  

a t  t h e  f a l l s  ( Z i e m e r  1962) .  An a d d i t i o n a l  f i s h p a s s  was added i n  1979 

(B lacke t t  1987) .  



Figure 1. Frazer Lake with in l e t  s t r e  s  and l i t t o r a l  seining locations 
identified.  - y -  



In initial response to conservative management practices, escapements into 

Frazer Lake built from fewer than 25,000 fish before 1971, to 55,000 - 
83,000 fish during 1971-75, to 119,000 - 142,000 fish during 1976-79, and 

to 378,000 - .430,000 fish during 1980-82. In the last five years 

escapements have fluctuated from fewer than 41,000 fish (1987) to more than 

485,060 fish (1985) . 

The optimum sockeye salmon escapement for the Frazer Lake system was 

estimated by Blackett in 1975 at 383,000 adults (Blackett 1979) . His 

original calculations indicated an almost equal balance between available 

B 
spawning area (400,000 adults) and rearing (365,000 adults) habitat. 

Subsequent evaluation indicates that Frazer Lake is rearing limited, and 

the optimum escapement is close? to 140,000 to 200,000. The forecast for 
. ' 

the 1989 run is 537,000 sockeye salmon. Most (80%) of these should be age 

2.2 from the 1984 parent escapement of 53,524 fish. 

Sockeye salmon escapements have been counted at the Frazer Lake fishpasses 

since 1956, and smolt have been sampled there since 1965. Additional 

escapement counting began in 1983 with a weir on Dog Salmon Creek 0.3 mi 

upstream of lower Olga Bay. This lower escapement enumeration site, 

located close to the fishery, provides timely in-season run strength 

information on sockeye salmon and allows monitoring of other salmon species 

escapements, in particular the pink (0. sorbuscha), chum (0. keta) and 

coho (0. kisutch) salmon escapements spawning below the Frazer Lake 

f ishpass . 



\ 

In 1986 the Fisheries Rehabilitation and Enhancement and Development 

Division transferred the Frazer Lake fishpass operation to the Division of 

Commercial Fisheries (CF) . 

OBJECTIVES: 

The overall CF goal for the Frazer Lake system is to optimize natural 

sockeye salmon production and accurately forecast annual runs. The 

specific objectives of the 1989 field program are to: 

1. Provide fish passage into Frazer Lake. 

2. Determine escapement timing and magnitude. 

3. Estimate age and sex composition, and mean length of the 

escapement. 

4. Determine smolt timing, abe composition, weight by age, and relative 

abundance. 

5. Determine the escapement distribution to the various spawning 

grounds. 

SUPERVISION 

The Frazer Lake crew leader is Chuck Hastings, and the assistant is Jean 

White. Chuck will be responsible for making daily work assignments and 

insuring that operations are conducted safely and according to the 

standards defined in this manual. Bruce Barrett will oversee the project. 

PROCEDURES 

Escapement  Passage  

The old ( 1 9 6 2 )  Frazer Lake fishpass will be operated from approximately 15 

June to 21 August. The 15 June starting date is tentative. Actual 



s t a r t - u p  of t h e  o l d  f i s h p a s s  w i l l  occur  on t h e  day fo l l owing  t h e  f i r s t  

sockeye count  a t  t h e  Dog Salmon River  w e i r .  The f i s h p a s s  i s  n o t  be  opened 

any e a r l i e r  t han  necessary  t o  minimize smolt  passage  through t h e  f i s h p a s s .  

The new f  i s h p a s s  (1979) w i l l  be ready f o r  u se  by 15 June. However it w i l l  

no t  be ope ra t ed  u n l e s s  passage r a t e s  i n  t h e  o l d  f i s h p a s s  exceed 

approdimately 30,000 f i s h  pe r  day. 

I n  a s s o c i a t i o n  wi th  t h e  f i shpas se s ,  t h e  lower a d u l t  w e i r  w i l l  be checked 

d a i l y  t o  i n s u r e  t h a t  it i s  f i s h - t i g h t  f o r  a d u l t  salmon. Da i ly  i n s p e c t i o n  

is  necessary  due t o  brown bea r s  pushing a g a i n s t  t h e  w e i r  and loosen ing  t h e  

1 
w e i r  p ane l s .  The upper o r  t o p  w e i r  w i l l  be  p e r i o d i c a l l y  checked t o  i n s u r e  

t h a t  it i s  o p e r a t i n g  e f f e c t i v e l y  t o  prevent  f a l l b a c k  of a d u l t  f i s h  over  t h e  

f a l l s .  S p e c i f i c  i n s t r u c t i o n s  b n  opening, main ta in ing  and c l o s i n g  t h e  

f i s h p a s s e s  a r e  i n  Appendix A. 

The bulkhead a t  t h e  f i s h p a s s  en t r ance  w i l l  b e  padded wi th  a s t r o t u r f  t o  

reduce f i s h  m o r t a l i t y  a s s o c i a t e d  wi th  jumping a c t i v i t y  a t  t h e  f i s h p a s s  

en t r ance .  

Escapement coun t s  w i l l  be  made a t  t h e  e x i t  t a n k  a s  o f t e n  a s  r equ i r ed  t o  

prevent  f i s h  bui ld-up and migra t ion  de l ay .  Genera l ly  a t  l e a s t  f ou r  coun t s  

w i l l  be made d a i l y .  During t h e  peak of  t h e  escapement mig ra t i on  it may be  

necessary  t o  count  a lmost  cont inuously.  F i s h  e x i t i n g  t h e  t o p  t ank  w i l l  be  

i n d i v i d u a l l y  counted by spec i e s  u s ing  hand-held t a l l y  coun te r s .  The 

counts  w i l l  be  recorded on Form F1- l (86)  (F igure  2 ) .  



Figure 2. 

FUQZER RIVER F ISH PaSS ESCQPEMENT REPORTING POHM 

1/  f l e l a t e d  directly to fishpaseg identify specific cause if known under "Remarks". 

2 Inc lude  weather and other s p e i c i e r  c o u n t s .  



A s tandard  sampling day f o r  a l l  a c t i v i t i e s  except f o r  smolt w i l l  extend 

from midnight t o  midnight. 

Escapement Sampling 

Sockeye salmon escapement sampling f o r  age, length,  and sex (ALS) da ta  w i l l  

be conducted weekly through t h e  escapement migration. The sample s i z e  pe r  

s t a t i s t i c a l  week i s  240 f i s h  (Table 1) .  When poss ib le  a weekly sample 

should be c o l l e c t e d  from a s i n g l e  day's escapement. I f  necessary a sample 

may be taken over two consecutive days but  not more than t h i s  even i f  a 

complete sample i s  not obtained.  

The procedure f o r  c o l l e c t i n g  and recording sockeye (ALS) d a t a  i s  i n  

Appendix B. . 

Smol t Sampling 

There a r e  two aspects  of t h e  smolt sampling program. The f i r s t  involves 

measuring t h e  r e l a t i v e  abundance of t h e  out-migration and t h e  second is  

measuring smolt q u a l i t y .  Abundance w i l l  be measured by t h e  ca tches  i n  t h e  

concrete t r a p  and an i n c l i n e d  plane t r a p  a t  t h e  lower a d u l t  weir.  The 

concre te  t r a p  which is  an i n t e g r a l  component of t h e  a d u l t  w e i r  w i l l  be 

operated continuously from 1 6  May through 15 Ju ly  (Figure 3)  . The t r a p  

w i l l  be o u t f i t t e d  with approximately 30 f e e t  of smolt panel f i t t e d  aga ins t  

t h e  upstream s i d e  of the  a d u l t  w e i r  t o  increase  the  f i s h i n g  area .  Visqueen 

w i l l  be placed along t h e  f ace  of t h e  smolt panels  t o  insure  adequate flow 

i n t o  t h e  t r a p .  The i n c l i n e d  plane t r a p  w i l l  be operated from 1 6  May 

through 15 July .  I t  w i l l  be pos i t ioned between weir unipods 6 and 8 and 

o u t f i t t e d  with 13-foot of smolt panels  (Figure 4 ) .  



Table 1. 1989 calendar weeks. 

S t a t i s t i c a l  
Week Calendar Dates 

S t a t i s t i c a l  
Week Calendar Dates 
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SOCKEYE SALMON SMOLT CATCHES - FRAZER LAKE F I S H P A S S E S  
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SOCKEYE SALMON SMOLT CATCHES - FRAZER LAKE F I S H P A S S E S  



2 - a  

Figure 3.  (page 4 of 5) 

SOCKEYE SALMON SMOLT CATCHES - FRAZER LAKE F ISHPASSES 
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SOCKEYE SALMON SMOLT CATCHES - FRAZER LAKE FISHPASSES 
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I ncl lned  F81ar.le Trap Cor.lc vet e I r ao 'Tutal 01 1 'I'raps 

, 
Date Dally ttersar k.s 

14-Ju 1 

1 S-Ju 1 

1/ I d e n t i f y  m o r t a l i t i e s  by t r a p .  l d e n t i f y  o ther  species catch by t r a p  on reverse s ide .  



Figure  4. Schematic of t h e  Frazer Lake fishpasses. 
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The concre te  and i n c l i n e d  p lane  t r a p s  w i l l  be checked a s  o f t e n  a s  necessary  

t o  i n s u r e  t h e  t r a p s  a r e  f i s h i n g  e f f i c i e n t l y  and m o r t a l i t i e s  a r e  no t  

occurr ing .  Minimally t h e r e  should be t h r e e  d a i l y  checks p e r  t r a p .  Each 

t ime a t r a p  i s  checked t h e  ca t ch  w i l l  be counted by s p e c i e s  and r e l e a s e d .  

A l l  c a t ch  da t a  w i l l  be recorded on Form FL 87-1 (Figure 3). 

Srnolt ca tches  a r e  t o  be  sampled weekly age, l ength  and weight.  S p e c i f i c  

procedures  f o r  c o l l e c t i n g  smolt age, length,  and weight d a t a  i s  i n  Appendix 

C. A weekly sample w i l l  c o n s i s t  of 200 f i s h .  The sample should b e  taken  

4 
from a s i n g l e  days ca t ch  from t h e  i n c l i n e d  p lane  t r a p .  I f  t h e  i n c l i n e d  

p l ane  t r a p  does no t  have t h e  a s u f f i c i e n t  number of f i s h  t h e  d i f f e r e n c e  

w i l l  be taken from t h e  concre te  €rap  on t h e  same day. I f  bo th  t r a p s  do n o t  

have enough f i s h  t o  meet t h e  200 sample s i z e ,  sampling may extend  i n t o  t h e  

next  day but  no t  beyond. A smolt day encompasses t h e  24-h between noon of  . 

one day t o  noon of t h e  fo l lowing  day and i s  i d e n t i f i e d  by t h e  ca l enda r  d a t e  

corresponding t o  t h e  f i r s t  12-h per iod .  

Species  i d e n t i f i c a t i o n  keys a r e  i n  Appendix D.  

Escapement S u r v e y s  and B e a v e r  Dam Removal 

A l l  l ake  i n l e t  s t reams (except  P i n n e l l  Cr . )and  t h e  l a k e  o u t l e t  w i l l  b e  

surveyed weekly beginning on 15 July and ending on 21 August. Each a r e a  

w i l l  be  surveyed t o  t h e  upper spawning l i m i t .  The mouths of t h e  i n l e t  

s t reams w i l l  be  counted s e p a r a t e l y  from t h e  s t ream proper .  The observers  

w i l l  survey on f o o t ,  wear po la r i zed  g l a s ses ,  and u s e  hand-held t a l l y  

counters  t o  record  l i v e  and dead f i s h  by spec i e s .  The survey d a t a  w i l l  b e  



recorded on form FL 87-2 (F igure  5 ) .  P i n n e l l  Creek and F r a z e r  Lake 

(exc luding  i n l e t  s t reams mouths) w i l l  be  survey a t  l e a s t  twice from t h e  a i r  

between 2 4  J u l y  and 2 1  August. 

Lirnnological Support and J u v e n i l e  Fish Rearing i n  the L i t t o r a l  Area 

The F raze r  Lake crew w i l l  a s s i s t  FRED ~ i v i s i o n  a s  needed t o  i n s u r e  l a k e  

l imno log ica l  d a t a  a r e  c o l l e c t e d .  

Three F raze r  Lake l i t t o r a l  s i tes w i l l  be  sampled wi th  a  s t anda rd  50  f t .  f r y  

s e i n e  once every  two weeks beginning  on 16 May and ending on 15 August. 

The f i s h i n g  l o c a t i o n s  a r e  marked wi th  meta l  f ence  p o s t s  and a t  t h e  sites 

i d e n t i f i e d  i n  F igure  1. On th'e sampling days  t h e  s e i n i n g  w i l l  b e  done 

between approximately 1 0  am and 2 pm t o  minimize d i u r n a l  v a r i a b i l i t y .  The 

s e i n e  ca t ches  w i l l  be  logged on form FL 87-3 (F igure  6 ) .  S tandard  l e n g t h  

measurements w i l l  be taken  from a subsample of each s p e c i e s  c a t c h .  The 

l e n g t h  d a t a  w i l l  be  recorded on form FL87-3. 



Figure 8 .  
i.i4 

SOCKEYE SALMON STREAM SURVEY LOG 

11 For Frazer Lake surveys count the nufiber of l i v e  fish on the snoals but exclude fish &ich are o f f  stream aoutn, an0 under rewarw desrgnate % of the 
escaoerent spawning on the east and nest sides of the lake. 



FIGURE 6 .  SEINE CATCH LOG (form: F1 87-3)  - - - - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Lake: Time: Remarks : 
Locat ion:  ti20 Temp. : 
D a t e  : Seine Length: 
Crew: 

T o t a l  Catch 
Sockeye : Coho: D o l l y  V . :  St ick.B.  : o t h e r  : 

Length Sample 
Sockeye Coho D o l l y  V .  S t i c l e b a c k  Ra i nbow 

Ll. 
2 2 .  
23. 
2 4 .  
2 5 .  
26 .  
27 .  
28.  
29. 

I I 

1 

I 



APPENDIX A 

F i s h ~ a s s  Maintenance and Ooe ra t i on  



Fishpass Maintenance and Operation 

Spr ing  maintenance on t h e  f i s h p a s s  must be completed by t h e  l a s t  week of 
May t o  i n su re  preseason r ead ines s  of  t h e  f a c i l  i t y .  

Spring maintenance w i l l  c o n s i s t  o f :  

1 .  A thorough inspec t ion  of t h e  f i s h p a s s  f o r  damage o r  ope ra t iona l  
d e f e c t s .  

2 .  ~ e p l a c e m e n t  of missing o r  broken s t eeppass  and tank covers .  

3 .  Cleaning of d e b r i s  from t anks  and s t eeppass  runs. 

4.  T ight  attachment of rubber  ( t i r e )  bumpers on ends of s t eeppass  i n  
t h e  t anks .  

5. Re-grouting s teeppasses  i n t o  t anks  and r e p a i r  of any damage o r  
d e f e c t s .  

6.  Cleaning d e b r i s  from t h e  e n t r a n c e  t a n k s ,  i n s t a l l a t i o n  of  plywood 
wings, and attachment of a s t r o t u r f  mats t o  prevent i n j u r y  of  jumping 
f i s h .  

7 .  Cleaning rocks and streambed ma te r i a l  s from the  e x i t  t ank ,  channel ,  
s top - log  base of t h e  water  c o n t r o l  we i r ,  and en t rance  t anks .  

8. Other  maintenance t h a t  i s  apparent  upon inspec t ion .  Th i s  might 
inc lude  s t r u c t u r a l  support  r e p a i r s ,  i n s t a l  1 a t i on  of gabi ons,  new 
s top - logs ,  nut  t i g h t e n i n g  on water  con t ro l  d ive r s ion  a t  t o p  of  
f a l l s ,  e t c .  

Upon completion of maintenance, t h e  f i s h p a s s  wi l l  be opened by t h e  
f o l  1 owing procedure : 

1. Wood d r a i n  plugs a r e  i n s e r t e d  from i n s i d e  of t h e  tanks  i n t o  t h e  
d r a i n  holes .  The plugs should f i t  t i g h t l y .  Water p re s su re  w i th in  
t h e  tank  a c t s  t o  hold t h e  plug i n  p l ace .  Two tanks  have caps t h a t  
a r e  screwed on from t h e  o u t s i d e .  

2. Tank covers  a r e  placed in  p o s i t i o n  and s top- logs  a r e  removed slowly 
from t h e  e x i t  tank.  The bottom s top - log  i s  l e f t  i n  p lace .  I f  l o g s  
a r e  removed r ap id ly ,  gravel  w i l l  wash i n t o  t h e  tank.  

3 .  Check t h e  t r a p  f o r  ho les  t h a t  would al low f i s h  t o  escape uncounted. 

4. I n s t a l l  heavy vinyl wire  a c r o s s  f r o n t  of  water cont ro l  wei r  t o  
prevent  salmon from being washed over  t h e  f a l l s .  Attach t h i s  sc reen  
so  t h a t  i t  does not l i f t  up o f f  t h e  bottom. 

The f i s h p a s s  w i l l  normally be opera ted  so  t h a t  t h e  s teeppasses  a r e  2/3 t o  
3/4 f u l l  o f  water .  This  volume of  water  i s  necessary t o  maintain v e l o c i t y  
a t t r a c t i o n  a t  t h e  en t rance  f o r  optimum sockeye passage. A water  l e v e l  of 
1 .80 t o  1.82 should be maintained on t h e  s t a f f  gauge by removing o r  p lac ing  



s t o p  l o g s  i n  t h e  water  con t ro l  d i v e r s i o n  a t  t h e  top of t h e  f a l l s .  A t  t h i s  
water  s t a g e ,  t h e  o ld  f i s h p a s s  w i l l  be 3/4 t o  4/5 f u l l  and t h e  new f i  shpass  
2/3 t o  3/4 f u l l .  

A 9 - inch  wide v e r t i c a l  s l o t  "door" i s  kept i n  p lace  a t  t h e  e n t r a n c e  dur ing  
most of  t h e  run. Check t h i s  door d a i l y  dur ing  sockeye passage t o  make 
s u r e  i t  i s  a l l  t h e  way down i n  t h e  s l o t .  I t  has a tendency t o  work up 
when salmon h i t  aga ins t  i t .  The 9- inch  wide opening i s  necessary  t o  
maintain optimum a t t r a c t i o n  v e l o c i t y  f o r  sockeye. The door can be removed 
t o  proyide a 12-inch opening ( reducing  v e l o c i t y )  f o r  less a c t i v e  f i s h  
dur ing  t h e  l a t t e r  por t ion  of t h e  migra t ion .  

The f i s h p a s s  w i l l  be checked d a i l y  f o r  t i g h t  covers  and unblocked 
s t eeppasses .  Under no circumstances should any t r a s h ,  buckets ,  o r  o t h e r  
i tems be put  i n t o  t h e  e x i t  t ank  o r  s t eeppass .  MDULAvoid a l lowing  any 
d e t e r g e n t s  o r  o t h e r  chemicals from e n t e r i n g  t h e  f i shpass  water  supplyMDNM. 
Human o r  bear  a c t i v i t y  a t  t h e  en t r ance  w i l l  decrease  passage o f  salmon and 
should be avoided except  i n  t h e  performance of your work. V i s i t o r s  and 
casual  obse rve r s  a r e  t o  be kept  o f f  t h e  f i shpass  and not  allowed t o  

4 i n t e r f e r e  with salmon passage. 

A t  t h e  end of  t h e  salmon run, u s u a l l y  about August 25, t h e  f i s h p a s s  w i l l  be 
c lo sed  f o r  t h e  y e a r .  The procedure i n  c l o s i n g  wi l l  be: 

1. Remove t h e  counting t r a p  and screen  and s t o r e  on bank. P l ace  wood 
blocks under l ogs  and wood frame p a r t s  t o  prevent ground c o n t a c t  and 
r o t .  

2 .  Remove a l l  s top - logs  from t h e  water  con t ro l  weir and s t a c k  on bank. 
Replace s top - logs  in  t h e  e x i t  t ank  channel .  Visqueen a s  necessary  
t o  s t o p  water  flow between t h e  logs .  

3 .  Remove a l l  d r a i n  caps by unscrewing and plugs by tapping  from t h e  
o u t s i d e  of t h e  tanks .  Drain a l l  t anks  completely.  Leave t h e  caps 
and plugs i n  t h e  t r a c t o r  shed. 

4 .  Clean dead f i s h  and d e b r i s  from t h e  t anks .  

5. Remove v e r t i c a l  s l o t  door and a s t r o t u r f  from t h e  en t r ance .  S t o r e  a 
A-frame shed. 

6 .  Inspec t  t h e  f i s h p a s s  and camp f a c i l i t y  f o r  any needed r e p a i r s  o r  
maintenance work. Describe any work t o  be performed i n  t h e  sp r ing  
and m a t e r i a l s  t h a t  w i l l  be needed i n  t h e  s t a t i o n  logbook. 

7 .  Inventory a l l  equipment, m a t e r i a l s ,  and fue l  l e f t  a t  F raze r .  L i s t  
i tems needed f o r  next  y e a r ' s  ope ra t ion .  



APPENDIX B 

Procedure for Usinq AWL Mark-Sense Forms 



Length, Sex, and Scale Sampling Procedure for Sampling: 
Using Mark-Sense Forms 

(Recommended by Statewide Stock Biology Group, May 1985) 

INTRODUCTION 

Salmon from the catch are sampled for  length, sex, and scales annually by 
f ie ld  crews throughout the s t a t e .  This data base i s  essential  t o  sound 
management of the S ta te ' s  salmon resources. This information i s  drawn upon 
by management and research biologists for: (1 )  forecasting run strengths; 
( 2 )  set t ing escapement goals; ( 3 )  examining the productivity of each 
system; ( 4 )  salmon growth analysis; (5)  catch apportionment (based on age 
composition and/or scale pattern analysis) ; ( 6 )  in-season r u n  estimation; 
and ( 7 )  t o  gain a be t te r  understanding of the biology of each stock. 

For c l a r i f i ca t ion  purposes a SCALE SAMPLE and SUB-SAMPLE will be defined as 
fol l  ows: 

SCALE SAMPLE: A data se t  collected from a specific sampling locat ion,  
b containing scales and data from a single species, col lected 

during a s ingle  year. All data forms and scale cards of a 
s ingle  SAMPLE have the same s t a t i s t i c a l  code. AWL and scale  
c a r d  number in a sample a r e  consecut ive ly  and 
chronol ogi ca l l  y ordered. 

SUB-SAMPLE: Any portion of a scale  sample consisting of consecutively 
numbered AWL'S and scale cards. SUB-SAMPLES usually consi s t  
of one or more time segments of a sample. 

To be useful, data must be recorded on the mark-sense forms neatly and 
accurately. The following procedures are to  be adhered t o  when sampling 
for length, sex, and scales using mark-sense AWL forms. 

COMPLETING THE FORMS: 

A completed mark-sense AWL form and accompanying gum card for  sampling 
commercial catches of sockeye and chum salmon are shown in Appendix B.1. A 
completed AWL form and accompanying gum cards for sampl ing commerci a1 
catches of chinook and coho salmon i s  shown in Appendix B . 2 .  

Complete each section of the l e f t  s ide of the mark-sense form using a so f t  
No. 2 pencil and darken the corresponding blocks as shown in the f igures .  
Make every e f fo r t  t o  darken the en t i r e  block as par t ia l ly  f i l l e d  blocks a re  
often missed by the optical scanner which reads and records the data from 
the mark-sense AWL forms. Label only one form a t  a time to  avoid " the 
carbon paper effect"  and resulting s t ray  marks. 

Description: 
For catch sampling: Area/Samplers (name and W-R-P) 

Card : 
The AWL forms and corresponding gum card(s) are numbered sequentially by 
date throughout the season s t a r t ing  with 001. A separate numbering 



Appendix 8.1. Example of  AWL and gum cards f o r  sampl ing  
one scale per  f i s h .  

stat code: 3 -1- 3 ---3 R-- -. - - - -- - 
Sampling 081s. ~o A- D B ~  2 6.-. Year 8 '7-- 
G.., A ~ d ~ n i d ~  
collcctor(rl: l!!clllnu3hfl itch1 l,hr ~ ~ l r v r  

Remarks. -..- -- ..-- 



@I Fcnw III*II 

-1  I ' ~ I ~ I ~ ) I I  
0 .I 

I't10.II c I 

' co . . . . . . . . . . .  I N ?*ISM. 
(r, 
pr) 
0 ,";;;,- - ' 

C-( L€tlGlll 
hwnsulrrtw ur one scale per f ish .  
scnt,).. 4 1; j , . ;  41 

I 1IS11 
.---------A- . . . . . . . . . .  

. or cAlIo.9 I ,, ; ; ;I 

4 - 
1 .'. 

61.1 Cod.. 3 12-1, ,-,, --- - , 
Sampling DII.  lo A 0.y-LL Year 7 
Q..~: 7 B 2 f *  ; n e 
C O I , C ~ ~ ~ S , .  &<I * a: flt'!t he/!. f l c  cd/hoj 



sequence will  be used for each species, gear type, d i s t r i c t ,  and 
geographic location. Consult your port supervisor for  the current card 
number. Sockeye and chum samples will have only 1 card per AWL form as 
shown in Appendix B.1.  Coho and chinook samples will contain up  t o  four 
cards per AWL form as shown in Appendix B . 2 .  

Speci es : 
Refer t o  the reverse side of the AWL form for  the correct d i g i t .  

Day, Moath, Year: 
Use appropriate d i g i t s  for the date the f i sh  are caught. 

Dis t r ic t :  
List  only one d i s t r i c t .  Consult project 1 eader for  appropriate d i s t r i c t  
and subdis t r ic t  numbers. 

Subdistrict:  
List a s ingle  subdistr ic t  i f  i t  i s  known and a l l  the f i sh  sampled were 

$ 
from tha t  single subdistr ic t .  Leave blank i f  more than one subdistr ic t  
i s  involved or i f  the subdistrict  i s  unknown. 

Stream: 
Leave blank for  catch sampling. 

Location: 
For catch sampling l i s t  the appropriate p o r t  code. 

Period: 
Lis t  the s t a t i s t i c a l  week in which the f i sh  were caught (Table 1 ) .  

Project : 
Refer t o  the reverse side of the AWL form for  the correct code. 

Gear: 
Refer t o  the reverse side of the AWL form. 

Mesh: 
Leave blank unless specifically instructed by supervisor to  do otherwise. 

Type of 1 ength measurement: 
Use ( 2 )  mid-eye t o  fork-of-tail  (unless specif ical ly  instructed t o  do 
otherwi se)  . Refer t o  Appendix B.3. 

# of cards: 
Mark 1 when sampling sockeye and chum salmon (Appendix B . l ) .  Mark l A ,  
l B ,  l C ,  or 1D when sampling chinook and coho salmon and write the card 
numbers perpendicular to  the l e f t  of the f i sh  # column as shown in 
Appendix 8.2. 

I t  i s  paramount to  keep the mark-sense forms f l a t ,  dry, and clean. Fish 
gurry and water curling will cause data t o  be misinterpreted by the optical 
scanning reader machine. In general, keep the forms neat enough and 
legible  enough to  have a stranger be able t o  make sense out of them. 



Appendix B .3. !4errurln( f i s h  l ens~ th .  

Because the l en~u  ana :om. of t!!e sncct of saL~m c k . g e s  as  t:e 
f i sh  a m r c a c e s  sexual mtur:q, l e n g ~ ?  imasurenenu are mde irm ~ ! e  
niddle of the eye t o  tke fork of the all. me lengr? 1s always r e o r e e d  
to t i e  neares t  m i l i s t e r .  Tks prcc&ire for  zeasurzq ienc:: 
(mid4ye t o  fcrr;) of t i e  salccn is as f o l l o v ~ :  

1. Place the saL~zn f la t  on t!!e h r d  w i d ?  tk.e head t o  your 
l e f i  and the iorsal  fin away f r m  you. 

2. Make sure your eye is direccLy over the end of the board. 
Line the eye of L!e sahm up w i t h  the edqe of the board 
and holc t5e head m place vlyl your l e f t  h a .  It h e l p  
t o  place a finger in  t h -  s a l x n ' s  eye fo r  reference. - - 

3. Flatten and spreaa the tail a ~ a i n s t  cte  bcara w i ; h  your 
rignr h a .  

4. Read r*.e mid-eye t o  fork lerq~, to  tke  nearest 
millimetez . 



A d d i t i o n a l  da ta  columns are a v a i l a b l e  on the  reverse o f  t h e  AWL f o r  
i n d i v i d u a l  p r o j e c t  use. I f  you as a  p r o j e c t  leader  use them and w ish  t h a t  
da ta  t o  be read by the  opscan reader,  you w i l l  need t o  t r a n s f e r  t h e  1 i t h o  
code from the  f r o n t  of the form t o  t h e  reverse .  

GUM CARD(S): 

F i l l  ou t  t he  gum cards as shown i n  Appendices B. 1 and 8.2, 

Species: 
W r i t e  o u t  completely ( i  .e., chinook, sockeye, e t c .  ) . 

Local i ty: 
For  ca tch  sampling w r i t e  down area i n  which f i s h  were caught f o l l owed  by 
t h e  word ca tch  (e.e., Herendeen Bay Catch).  

S t a t .  code and Sampling date: 
T rans fe r  t h e  appropr iate d i g i t s  f rom t h e  AWL form. 

f? Gear: 
W r i t e  o u t  compl e te l y .  

C o l l  e c t o r ( s )  : 
Record t h e  l a s t  name o r  i n i t i a l s  o f  t h e  person(s) sampling. 

Remarks : 
Record any p e r t i n e n t  i n fo rma t ion  such as; number o f  sca les  pe r  f i s h  
sampled, vessel/ tender name, e t c .  Trans fer  t h i s  same i n f o r m a t i o n  t o  t h e  
t o p  margin o f  t he  AWL. 

SAMPLING: 

A.  GENERAL 

1. Sex t h e  f i s h  and darken M o r  F  i n  t he  sex columns. I f  any 
d i f f i c u l t y  was encountered i n  t h i s  procedure, w r i t e  "I had t r o u b l e  
sexing these f i s h "  on t h e  t o p  margin o f  the AWL and ask your  
superv isor  f o r  help as soon as poss ib le  before sexing a d d i t i o n a l  
f i s h .  

2. Measure a11 species' l e n g t h  i n  m i l l i m e t e r s  from t h e  middle o f  t h e  
eye t o  the  f o r k  o f  t he  t a i l ,  r e f e r  t o  Appendix B.3. Record l e n g t h  
by b lackening the  app rop r ia te  column blocks on t h e  AWL form. 
Column 3 on the  AWL form i s  used f o r  f i s h  over 999 mi 11 imeters 1  ong 
(B ig  Daddy Chinook). Measure a l l  species o f  salmon t o  t h e  neares t  
mm. Check the  c a l i p e r s  d a i l y ,  be fore  use, t o  ensure t h e  accuracy 
o f  t h e  measurements. 

3. P luck the  "pre fer red  sca le "  f rom t h e  f i s h  using forceps.  Remove 
a l l  s l ime, g r i t ,  and s k i n  f rom t h e  sca le  by moistening and rubb ing  
between f i nge rs .  The " p r e f e r r e d  scale"  i s  located on t h e  l e f t  s i de  
o f  t he  f i s h ,  two rows above t h e  l a t e r a l  l i n e  on t h e  d iagonal  f rom 
the  p o s t e r i o r  i n s e r t i o n  o f  t h e  dorsa l  f i n  t o  the a n t e r i o r  i n s e r t i o n  
of t h e  anal f i n ,  r e f e r  t o  Appendix B.4. I f  the " p r e f e r r e d  sca le"  



~ p p e n d i x  B.4- Sca le  ~ a t m l i 3 g  procedure shovlnq the ? r e f e r r t d  
s c a l e  qam~ling a rea  on a n  a d u l t  salmon. 

~ S Z X : C R  N S E ~ T I O N  OF DORSAL ~ I Y  

H T E R I O R  INSEXTION OF 
T ~ k e  the p m f e r r e d  r c e l e  oa the / ANAL FLY 
Left s tde  of the f l r h ,  ruo r?+. 
~ b 0 v e  the L ~ ~ 8 l l l  L i n e  JaQ 3n the / \ 
diagonal Zroo the pos te r ror  i n s e r t i o n  
e f  the dorsa l  f i n  co the r n t e r l o r  
inaerr ion of the a w l  f in .  

If the p re fe r red  s c a l e  La mlaaln; take 
4 sca le  a$r ia  on the  l e f t  (or r t s h t l  
Slde o t  t h e  f i s h  ao more than four  r w s  
above the I a c e r a l  l i n e  v t t h l n  the. area 
k h t n d  Ltle dorsa l  tin and ahead of  tbe 
a m 1  fin. 

tf ¶.apt in4 more than one scale per  
f i s h  rake the ? re fe r red  scale rod 
s c a l e  r 2  and s c a l e  #I a s  shown o r  
the closerc s c a l e r  thereof .  

- - 4 a t e r a i  Line 

DO n o t  t u x  s c a l e  

f f i s h  t o  gun card,  ' I 

NOTE : 

's  ove r  
f rom 

P lace  scales d i r e c t l y  over  
Mount scales with nmber on gtm c a r d .  
anterior' portion of 
scale oriented toward 
top  of card. v 



i s  miss ing,  s e l e c t  a  scale w i t h i n  t h e  p re fe r red  area on e i t h e r  t h e  
l e f t  o r  r i g h t  s ide  o f  the  f i s h .  I f  no scales are  present  i n  t h e  
" p r e f e r r e d  area" on bo th  s ides o f  t he  f i s h ,  sample a  sca le  as c l o s e  
t o  the  p r e f e r r e d  area as p o s s i b l e  and darken the 8 under "age e r r o r  
code" on the  AWL form. 

4 .  Clean, moisten and mount sca le  on gum card  d i r e c t l y  over  number 1  
as shown i n  Appendix 8.4. The s ide  o f  t he  scale f a c i n g  up on t h e  
gum ca rd  i s  t he  same as the  s ide  f a c i n g  up when i t  was adhered t o  
t h e  f i s h .  This  outward f a c i n g  s ide  i s  r e f e r r e d  t o  as the  
" scu lp tu red "  s ide  o f  t he  scale.  The r i dges  on t h i s  s c u l p t u r e  s ide  
can be f e l t  w i t h  a  f i n g e r n a i l  o r  forceps.  Mount sca le  w i t h  
a n t e r i o r  end o r i en ted  toward t o p  o f  gum card. 

5. When sampling sockeye and chum salmon repeat  steps 1 through 4  f o r  
up t o  40 f i s h  on each AWL form. 

6. When t a k i n g  3  scales per  f i s h  as w i t h  chinook and coho salmon 
sample the  "p re fe r red  scale"  and sca le  iY2 and sca le  #3 as shown i n  
Appendix 8.4. Scale #2 i s  one i n c h  t o  the  l e f t  o f  t h e  " p r e f e r r e d  
scale,"  sca le  #3 i s  l oca ted  one i nch  t o  the  r i g h t ,  and bo th  a re  2  
rows above the  l a t e r a l  l i n e .  Mount t h e  3  scales from f i s h  #1  over 
1, 11, and 21 on the  gum c a r d  as shown i n  Appendix 0.2. 
Continuing, mount the  3 scales from f i s h  #2 over 2, 12, and 22, 
e t c .  

7 .  Cover t h e  completed gum card w i t h  wax paper. 

8. When sampling a  weired system you may use the  o l d  AWL forms t o  
reco rd  t h e  data.  Keep the  mark-sense forms i n  camp where they  w i l l  
be clean, d ry ,  and f l a t .  A f t e r  sampling i s  done f o r  t h e  day- 
t r a n s f e r  t he  da ta  t o  t h e  mark-sense forms. It i s  t h e  
r e s p o n s i b i l i t y  o f  the  da ta  c o l l e c t o r  t o  t ransc r ibe  t h e  da ta  be fo re  
t u r n i n g  i t  over t o  the  p o r t  superv isor .  

9. M i  s c e l l  aneous : 

a. When scales are sampled i n  wet cond i t i ons  i t  i s  d i f f i c u l t  t o  
mount scales i n  a  fashion so as t o  r e s u l t  i n  a  good sca le  
impression being made. Glue o f t e n  obscures sca le  fea tu res  and 
scales f requen t l y  adhere p o o r l y  t o  t h e  card. I n  t h i s  s i t u a t i o n  
t h e  scales should be remounted. 

b. For adipose c l i pped  f i s h  reco rd  t h e  head t a g  number on t h e  
corresponding row i n  the  f i r s t  f i v e  columns on the  reverse  s ide  
o f  t he  AWL. 

c. Look down the  form from two angles a f t e r  t h e  da ta  has been 
recorded t o  p i c k  up any g l a r i n g  mistakes. A common e r r o r  
occurs, f o r  instance, i n  p l a c i n g  bo th  the 4 and 7 o f  a  475 mm 
f i s h  i n  the  100's column w i t h  no th ing  i n  the 10's column. 

d. Keep a11 f i s h  gu r ry  of f  forms and erase any s t r a y  marks on t h e  
forms before  t u r n i n g  them i n  t o  you r  superv isor .  



e .  Write in a1 1 comments expl ic i  t l y  and completely under remarks, 
t ransfer  remarks to  top margin of AWL. 

f .  Responsibility for  accuracy l i e s  f i r s t  with the primary data 
coll ector ( s )  . The port supervisor wi 11 return sloppy or  
incomplete data to  individual collectors.  After edi t ing a 
form, place your i n i t i a l s  next t o  card #, but not in l e f t  
margin. 



LENGTH, SEX AND SCALE SAMPLING PROCEDURE FOR 
ESCAPEMENT SAMPLING USING MARK-SENSE FORMS 

Salmon from escapement are sampled for length, sex, and scales annually by 
field crews throughout the state, as are salmon from the catch. The 
information is used similarly. Data is recorded in a slightly different 
manner and for this reason a separate instruction section has been prepared 
this year for escapement sampling. 

~ ~ ~ e n d i x  B . l  is an example of a mark-sense form filled out for escapement 
sampling. Data must be recorded on mark-sense forms neatly and accurately. 
Basically the procedures are the same as for catch sampling, with the 
fol 1 owing exceptions: 

I. Mark Sense Forms 

A .  Description: For escapement sampling, Area/Samplers (name and 

.!! 
W.R.P.). (Note: write out species completely using AFS standards 
listed on the reverse of the mark-sense form).IP4,8 

B. Subdistrict: Complete for all escapement samples. 

C. Stream: Consult the field crew leader. 

D. Location: Fill in the appropriate location for escapement sampling. 
(i . e. Bear River ADF&G camp 055, Ne1 son River ADF&G camp 056). If a 
code has not been assigned then leave blank. 

11. Gum Cards 

A. Locality: Write out the locality followed by the abbreviation "ESC" 
(e.g. Hugh Smith ESC). 

Remember: Even though conditions are not the best when sampling in the 
field, mark-sense forms should come in neatly written, clean, and flat. 
Transcribe them if necessary. If gum cards get wet, remount the scales. 
Responsibility for data lies with the data collector(s) not the port 
supervisor, or "the people in Kodiak"!IPO 



Assigned por t  and weir location codes. (Use under location i n  f i l l i n g  
out  AWL'S f o r  catch and escapement sampling.) 

Port  Codes 
-- 

001 - Pelican 
002 - El f i n  Cove 
003 - Si tka  
004 - Juneau 
005 - Petersburg 
006 - Ketchikan 
007 - Craig 
008 - Port Alexander 
009 - Metlakatla 
010 - Excursion I n l e t  

& 011-Hoonah  
012 - Wrangell 
013 - Out of S t a t e  
014 - Kake 
015 - Gedney 
016 - Secur i ty  Bay 
017 - Meyers 
018 - Pt .  Baker 
019 - Klawock 
020 - Yakutat 
150 - King Cove 
151 - Port Moller 
052 - Dutch Harbor 
053 - Akutan 
054 - Sand Point 
055 - Bear River, ADF&G Camp 
056 - Nelson River, ADF&G Camp 
057 - Canoe Bay 



APPENDIX C 

Procedure f o r  S a m ~ l  ins Salmon Smol t 



The same size goal per week i s  200 sockeye salmon. I t  essent ial  that  the 
sample i s  taken randomly. In the event that  more than the required sample 
s i ze  i s  in the smolt t rap a t  the time of sampling the t r ap  i s  t o  be 
s t i r r ed  t o  assure randomness. When the smol t are randomly dis t r ibuted a 
small dip net will be used t o  remove a subsample, t h i s  procedure will be 
repeated until  the sample goal i s  met. 

Smolt samples will be kept wet and worked up the day following the i r  
capture. Age, weight, and length data will be recorded on adult  AWL forms 
as no smolt AWL forms ex i s t .  Refer to  Appendix B and C on the standard 
procedures f o r  recording data on an AWL form. Record a t  the top of each 
AWL form: personnel collecting the data,  length of time the gear was 
fished, other species and the i r  numbers captured. 

A knife will be used t o  remove 5-10 scales from the preferred area, 
Appendix C.2. The scales will be mounted on a glass s l ide  as i l l u s t r a t ed  
in Appendix C.3. The l e f t  portion of each s l ide  will be labeled with: 
sample s i t e ,  location, date,  specimen number, and data co l lec tors .  

Smol t lengths will be measured to  the nearest millimeter, from the t i p  of 
the snout to the fork of the t a i l ,  Appendix C . 4 .  

Excess water will be removed from the smolt before weighing by using a 
paper towel as a b lo t te r .  Individual smolt weights will be recorded t o  the 
nearest gram. 



.. ............ . ( a .  I" .  ( .  ................. P7 Jm&ypr3 ) 
* . m . . a . ( o m r a r * ( ~ ~ ~ ~ I ~ ~ i ! i * i a . m m C . ~ . r . ~ .  

. . . a  ................. ...... I . . ( . *  I . . " .  

m m m q ~ a s i  i 8 1  1 , . 4  # , a . C m ~ . q a . *  r mr r3 , a s ,  
. . . . . . . . . . . . . . . . .  . I . . . . . . . . . . . ) * . . . . . .  

l ~ a a ~ q a ~ m a l * s e ~ m i i i ~ i  ) , 1 1 , i i 1 4 i b r r i . r  8 .  / . . . . . . . . . . . . . . . . . .  . . . I . . .  . . I . . .  ..... (.em. 
l # ~ r - r q ~ t l ~ ~ r ~ l r l ~ l i ~ i  ~ i i i i i m , i i / a ~ i i r * *  

. . . . . . . . . . . . . . . .  ;. ....... e4.m ...... #@w f err 

f l 9 w  :an 

q i , * , ? J . # ~ . r a * . . 3 .  . . . . . . . . . . . . . . . . .  ...... .... ....*..*. 1 ........I-,. 
~ ~ a ~ ~ . l a ~ . i r ~ i i ~ ( ~ i i i ~ i i ~ a ~ - a s . m a ~ ~ ~ ~  ;,; , i i i m a\* a i . a . a , ................. X k .  - . I .  . . . . * . . . a  1 * . . * . . . ~ I . I . . . . . . .  .. 
a ( . : ~ ~ . ( v ! . . * . ~ , . ~ . a . ~ . a ~ a m ( n ? . a q . l . ? i ? k  . . ? a *  j g q t 1 . i  i . , ,  I. . . . . . . . . . . . . . . . . . .  a....I ............ 
n ~ . j ? , ) . . l r . . . . g . . a ~ . . . ) . . . . m * ~ . . . ~ l a . ~  ?. . i i . . .&.r .~. . .  .................. .......1. ................. 1 3 ,  I1.*..I.,*. 
~ ( r . ~ ~ ~ ( . a . i ~ ~ * j q . . m ~ m m ~ . s r l i m ~ ~ . o a i ~ ~ ~ / ~ ~  ~;;~ii~).;~iaismae 

..I...... .....I. . C . d . ( . e . . * . .  s......... @ ~ * ~ 1 1 . ~ . * * . . . .  I,. 
3 .  

I ----- --------. - 

Appendix C.1. Example of a completed 
AWL form for smolt. 

pi blaa i i 
+ * a 1  
1q'IS 

I # * . *  

I. . I .  

m 
1 S l O  
I Y ~ I ~  
1 I"' * a 1  



no~endix C - 2  Scale sarolinq Dr0~!2dur9 snowing the pref2rr.i s c a l e  s a m o i i g  a rea  on 
s ~ o i  t saiacn. 



Aooendi::.C.3. Salmon smolt g lass  s l ide  examole. 

Loca t i on 
Col i ec:: on 9a t e  

F i s h  Reie re~c?  Nu~oer 
Coll  ector 
Col 1 dctar  

0 0 

Perry 

Number Number Number Number Xumer 
1 Or) 101 102 103 103 

Snout t o  fork length 



APPENDIX D 

F i s h  Identification Kevs 



Illustrated 
Kevs to the 
F$ish-Water 
Fis ~ e s  of Alaska 

By JAMES E. MORROW 
-by 

Alaska NortmvWt M* Company 
-rage. Ala&a 

Introduction 

This booklet includes all the fishes so far known 
to  inhabit or to occur occasionally in the fresh 
waters of Alaska. Some of them are strictly 

. fresh-water forms, never found in  the sea. Others 
are normally marine species that sometimes move 
up the mouths of rivers into brackish or even into 
fresh water. A fairly large number are anadromous. 
spending much of their lives in the sea but 
returning to  fresh water to breed, and still others 
are found mainly in fresh water but may move 
downstream in the fall and spend the winter in the 
sea or in brackish water around the river mouths. 

The keys in this booklet are designed to  provide 
as simple a means of identification as possible. For 

each species, a brief discussion of its range has 
been included, as well as an outline sketch 
showing the imponant features of the fish. Many 
of our fishes have ranges that extend far beyond 
the borders of the state, but an identification made 
far outside the geographical areas given here 
should be regarded with suspicion. If possible, 
send such fishes to the author for further 
checking. Every effort has been made to  insure 
accuracy in these keys. If errors are discovered, 
the author will appreciate learning of them. 

Various versions of these keys have been tested, 
over a period of years, by the author's classes in 
ichthyology at the University of Alaska. Grateful 



appreciation -goes to  these students for the~r  
con t~nued  Interest and patience. Considerable use 
has been made of previous works, and a great deal 
of ~n fo rma t~on  on distrlbut~on has been gleaned 
from the altogether excellent book. "Freshwater 
F~shes of Nonhwestern Canada and Alaska,'' bv  
J.D McPha~ l  and C.C. Llndsey Anyone wantlng 
detalled ~n fo rmat~on  on the life histor~es and 
general b~ology of  northern fresh-water f~shes IS 

urged t o  consult that book, although not all of our 
Alaskan flshes are included in it. 

The arrangement of groups and the sc~entif ic 
and common names used follow, w i th  a few 
exceptions. the 1970 recommendations of the 
American Fisheries Socrety's Committee on  
Names of Fishes. 

To the extent poss~ble. technical terms have 
been avoided. However. sometimes such terms 
must be used. There are no  other srmple wavs of 
identify~ng some structures. Therefore, a glossary 
of the technical terms employed, and sketches 
illustrating most of them, have been included. 

James E. Morrow. Professor of Zoology 
Un~verslry of Alaska, Fairbanks. Alaska ,09701 

Dr. Morrow took his undergraduate studies at Middlebury College and his ~ h . 0 .  at Yale. After obtaining 
his doctorate, he led four expeditions for Yale's Bingnam Oceanographic Laboratory. studying fishes in 
New Zealand. East Africa, South America and the western Indian Ocean. In 1960 he became Associate 
Professor of Fisheries a t  the Un~versity of Alaska. Fairbanks. For the past 14 years he has worked w~ th  the 
fishes of Alaska, guiding both undergraduate and graduate students in fish-related studies and, as 
Professor of Zoology, pursuing his own research on the fishes of the North. 
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Glossary 

Adipose  f in-a small fin-like structure, fleshy 
and without supporting elements, located on  
the mid-line of the back between the dorsal f in  
and the tail. See Fig. I .  

A n a l  f in-an unpaired f in located o n  the mid-line 
of the belly, behind the anus. See Fig. I. 

Anterior-forward; toward the head. 
Ax i l la ry  process- an enlarged, more or less 

elongate scale found in the angle between the 
body and the pelvic fin of some fishes. See 
Fig. 1. 

'Caudal f in-  the tail fin. See fig. I. 
Dorsal -  above; toward the back. 
Dorsa l  fin- an unpaired fin located on the 

mid-line of the back. Sometimes in several 
parts. See Fig. I .  

Gi l l  rakers-bony projections on  the anterior side 
of the gill arches. Gill raker counts are those of 
the first arch on the left side, and are given 
either as the total count or as the counts of the 
upper and lower parts of the arch separately 
(i.e., 11 - 18). In such a case, a raker at the 

angle of the arch is counted w i th  the lower 
p a n  See Fig. 2. 

Interorbi tal  o r  interorbi tal  space- t h e  d i s -  
tance between the eyes, measured in a straight 
line across the top of the head. 

Lateral l ine- a sense organ that detects (among 
other things) low frequency vibrations. Appears 
as a row of pores, generally along the middle of 
the side of the body. See Fig. 1. 

Maxi l lary-  the rear-most bone of the upper jaw. 
See Fig. I. 

Opercle- the gill cover. See fig. I. 
Palatines- a pair of bones in the roof of  the 

mouth. Teeth on  these bones may be  buried in 
mucus, but may be felt by  stroking w i th  a 
needle. See Fig. 3. 

Pectoral  f i n -  the "shoulder fin," located just 
behind the head. Corresponds t o  the front leg 
of land animals. See Fig. I. 

Pelvic f ins- paired fins lying one o n  either side 
of the mid-line of the belly. Correspond to  the 
hind limbs of land animals, but  may be located 



in front of \he anal fin labdominal). more or less 
below the pectoral fin lthorac~cl, or on the 
throat In front of pectoral f in (jugular). See 
Fig. I. 

Posterior - backward: toward the tail. 
Preopercle- the "cheek bone" of fishes. The 

bone ly~ng on the slae of the head just in front 
ot the gill cover. See Fig. I. 

Pyloric caeca- small, f~nger-like sacs atlached 
to the intestine just beh~nd the stomach. 

Rays- soft. flexible supporting rods in the fins. 
See Fig. I. 

Snout - the distance from the forward end of the 
upoer jaw to the anter~or edge of the eye. See 
Ftg. 1. 

Spines- generally rather strong, stiff, sharp 
supporting rods In some fins, especially the 
dorsal and anal fins. See Fig. 7. 

Ventral - below; toward the belly. 
Vomer -  a bone in the center of the roof of the 

moutn, separating the palatines. It may have 
teetn only on the anterior Dart (head) or also on 
the posterlor part (shaft) or be toothless. 
See Fig. 3. 

How to use the Kevs 

In  general, begin with the "Key to the Families," page 13. Here 
you will see paired numbered statements (la, 1b; 2a. 2b: etc.). If 
your fish agrees with the description in la. it is a lamprey. If it does 
not agree with 1 a, go to I b. If it agrees with 1 b, go to the number 
given at the end of the statement, in this case, 2. Continue to follow 
the paired descriptions until at last you reach a statement that leads 
to a name. Thus, to identify a pike, you would go l a  (disagrees, go 
to 1 b); 1 b (agrees, go to 2); 2a (agrees. go to 3); 3a (disagrees, go to 
3b); 3b (agrees, go to 4); 4a (disagrees. go to  4b); 4b (agrees, go to 
5); 5a (disagrees, go to 5b); 5b (agrees, go to  10); 10a (agrees, go to  
11); l l a  (agrees, your fish is a pike). The key t o  the families may 
end up by referring you to a key to the species within the family 
group. Here you will find a similar key that will lead yau to the 
particular kind of fish you have in hand. All the keys are used in the 
same way. 

These keys have been designed for Alaskan 
fresh-water fishes only. Anempts to use them in 
other areas of North America, or for marine fishes 
in Alaska, will almosr certainly lead to wrong 
identifications. 



Key to the Families 
# 

I I I Description i 11 r p r m e o r o  D*.cn*toon / paoa NO I 
1 Lampreys, ' 

No jaws, mouth a round sucking disc. A single dorsal median Family 
............................................... nostril present. 1 Petromyroniidae ! 21 1 

I 

.................... I I b .  1 / Mouth with jaws. Nostrils paired, not median. . I  2 1 
.................................................... / ! Pelvic fins far back. abdominal in position (see "Pelvic fins1' in 

2a. i (1) j glossary). I 
I 

Pelvic fins forward, just behind head or under head, thoracic or 
2b. i j jugular in position.. ........................................... / 13 

3a. 

3b. 

Five rows of keeled bony shields present along body; four 
well-developed barbels present under snout in front of 
mouth ....................................................... (2) 

4a. 

! 

1 1 

N o  keeled bony shields on body, although flat shields present in 
one family; no barbels under snout (a single barbel present on tip of 
lower jaw in some). ........................................... 

4b. 

1 

t 

4 

7 

(3) 

Sturgeons, 
Family 

Acipenseridae 

1 .......................................... A lateral line present. 

25 

No lateral line.. .............................................. 

5 

Herrings and 
Shads, Family 

Clupeidae 27 



. I I I 
Description i 'Lt:::::: j . c... We 

L S a  i 14) i A n  adloose fin present.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .: 6 1 i 

10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I ~ b .  ' : Noadloosef in  j I 
r 

1 6a. 5 Adloose fin well beh~nd  base of anal fin. Pectoral f in reaches past i T ~ ~ ~ ~ ~ ~ ~ ~ ~ ,  , 
base of oelvlc fins. Dorsal f in wlth two  spines. anal f in wi th  one I Famllv i 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
b I 

1 I i / I 

6b. 1 1 A d i ~ o s e  f in  about over base of anal fin. Pectoral f in does not reach 1 j j 
7 . . . . . . . . . . . . . . . . .  ! 

j base of oelv~c fins. No solnes in  dorsal or anal fins. . !  1 i 
i 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7a. 1 161 ~ e l v l c  axiliary process present. / 8 
I 
I I 

I 1 

Smelts, Family I 
7b. I Pelvic arillary process absent O~mer~aae 55 

I 
8a. 

Gravling, 

~h~rnal l tnae ' 
171 1 Dorsal f in iong, 18 or more soft rays, i ts anterior end ahead of of the Family 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 posterior tip of  pectoral t in . .  ~almonidae u 

&b. 

Subfamllv I 

f 

C 

9a. 

9b. 

1 

,a 

D e s c r i p t i o n  

Dorsal fin smaller, 15 or fewer rays, its anterior end behind tip of 
pectoral f in ................................................... 

t i  A91-s Dmcn~ l#m ss tm 1 tt* 
Wh~tef~shes. 

9 

59 

59 

67 

181 j 

11 

12 

Pikes, Family 
Esoc~dae 

Alaska blackfish. 
Famrly Dallildae 

Suckers. Family 
Catostom~dae 

1Oa. 1 15) ' Teeth present in  mouth. Front of dorsal f in  nearer to  base of tail 

( I than to ttp of snout. ............................................ 

Teeth in  jaws small and weak, or absent. Scales large, 4-11 rows 

lob. 

Subfamily 
Coregontnae of the 

N o  teeth in jaws. Front of  dorsal f in closer t o  t ip of  snout than to  
baseof ta i l  .................................................... 

.'la 

Ilb. 

12a. 

29 

37 

........................................... I 
above lateral Ilne.. .; Family Salrnon~dae 

/ Salmons and Trouts. 

Teeth in jaws well developed. Scales small, difficult t o  count, 20-27 
......................................... rows above lateral line. 

( l o )  I Caudal f in forked. Snout long, nearly '14 o f  head length, flattened 
like a duck's bill. Pelvic f in w i th  10 or 11 rays. ....................... 

- Subfamily 
Salmonlnae of the 
Family Salmon~dae 

(10) 

Caudal fin rounded. Snout shorter, about H length of head, not 
duck-billed. Pelvic f in wi th  G3 rays. ............................... 

Mouth a ventrally placed sucker, lips thick and covered with 
papillae. Distance from snout tip t o  anus more than 2 %  times 
distance from anus t o  base of tail.. ............................... 



' I  Description I+ he.w. 0.unmhon 10 T o  . pep, wo 

: 12b. ; j Mouth normal, lips no t  covered wrth papillae. Distance from snout i 
to anus about 1 !i times distance f rom anus to  base of Mlnnows. Famiiv , 

: tall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Cypr~nlaae 61 

. . . . . . . . . . . . .  . 13a. (2' Both eyes on same s ~ d e  of head..  Flounders Fam~lv 
Pleuronecr~aae '3 

13b. Eves ~n normal position, one on each s ~ d e  of head. . . . . . . . . . . . . . . . .  14 

14a. (13) Several free spines In front of dorsal fin, no t  connected t o  each St lck leoac~s,  Famtlv 
. . . . . . . . .  other bv membranes. Pelv~c fin formed of a s~ngle splne. Gasteroste~aae 65 

, 14b. 1 a Na free spines in front of dorsal fin. Pelvic f in not reduced to  a 
1 15 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' s~ngle sprne I 

! 15a. !(I41 First dorsal f in  made u p  o f  spines connected by membrane. No I 

I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
! 

I i barbel under ch in . .  i 16 1 I 
! 

I / I N o  spines in  any fins (only soft rays). A barbel present under chin j Corjfisnes. Famliy I , 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ! { may be ven/ small). / Gadlaae ; 6.3 ! 

/ 1151 j Body covered w i th  distinct scales. Anal f in with three [ ~ u r f o e r c h e s .  Fami iv  I / I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 spines.. j Embtotocidae 1 67 ! 

v 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Body naked or partly covered wi th  bony tuoercles or prickles. No ! sculpins, ~ a ~ i i ~  / j 
spinesinanal f in Cottidae / 67 1 

FIGURE I .  A "generalized" f ish showing the various structures 
referred t o  in the keys. 

45 



RAKERS 

UPPER JAW 

FIGURE 2. Diagram of a gill arch, showing NGURE 3. Diagram of the roof of the mouth of a fish 
the gill filaments and the gill to show the teeth on the jaws, the head and 
rakers. shaft of the vomer bone, and the palatines. 



IPRAORAL 
BAR 

TONGUE - 
F R A O R A L  

D A D  

F/GURE 4. Tooth patterns of Alaska lampreys. A. Pacific lamprey, 
Entosphenus tridentatus. 8. Arctic lamprey. Lampetra 
japonica. C. River lamprey, Lampetra ayresi. D. Western 
brook lamprey, Lampetra richardsoni. 

Keys to the Species 

i LAMPREYS. Family Petrom yzontidae 

Supraoral icotn bar wtth 3 (rarely 2 !  s i i a r~  teeth; infraorai Sar with 
about 5 teotn. Four pairs o i  lateral tooth plares, ?he 2 cen;:a; ?airs 
each witn 3 points [Fig. 4A).  

Pacific lamprey 

Enrosphenus tridentatus (Gairdner) 
Ranges along the coast as far north as the 
Alaskan Peninsula and the Aleutian Islands. 
Rare in the Bristol Bay area. Recorded also 
from St. Lawrence Island and south to  
southern California. Reaches a length of 
about 3 feet. Seasonally abundant during 
spawning runs. 

Supraoral 100th bar with 2 teeth (rarely with a small central third 
tooth); infraoral bar with 5-10 teeth (usually 7 or 8). Three pairs of  
lateral tooth plates. (Fig. 4, 8-Dl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2  



FIGURE 5. Arctic lamprey, Larnpetra japonica. A. Male. B. Posterior 
end of female. Note presence of anal fin anb lack of 
urogenital papilla in the female. All four Alaskan iampreys 
are much alike in general appearance, so only the one 
species is illustrated. 

A semicircular row of pcs:erial teeth present beiow Tee!h sham and stror;. Tongue with a iarge middle 
infraoral bar (may be nlaaen by mucus) (Ffg. 48); tooth. Three {rarely 2' so~nts on central :a~rra l  tooth 
lateral 100th plates all w ~ t h  2 points. plates (Fig. 4Cl. 

Arct ic lamprey (Fig. 5l 

Lampetra japonica (Martens) 
Distributed in Alaska from the Kenai 
Peninsula north to the Arctic Ocean. 
Recorded from St. Lawrence Island, and in 
the Yukon drainage into Canada. Both 
fresh-water and anadromous populations are 
known. Grows to about 2 feet and H pound. 
The non-parasitic, fresh-water form reaches 
about 7 inches. Locally and seasonally 
abundant. 

No posterial teeth. Central pair of lateral tooth plates 
with 2 or 3 points (Fig. 4, C, D). . . . . . . . . . . . . . . . . . 3 

River lamprey 

Lamperra ayresi IGijnther) 
Both fresh-water and anadromous popula- 
tions are known along the coast, from the 
lower end of the Lynn Canal on southward. 
Attains length of about 12 inches. Fairly 
common. 

Teeth blunt. No media3 tooth on tongue. Two (rarely 
3) blunt points on central lateral tooth plates (Fig. 
401. 

Western brook lamprey 

Lampetra richardsoni Vladykov and Follett 
The only Alaskan record so far is of two 
larvae from Lake McDonald, on the 
Cleveland Peninsula, near Ketchikan. Ranges 
south to Oregon. Maximum length about 6 
inches. 



2 i n  
crac, 

FIGURE 6. White sturgeon, Ac~penser rransrnonranus. A. The two  - - .rd 
rows of bony plates in  front of the anal fin. 

7:x 

c 

$ 8 - 3 0 -  =-.> 77>>> 

FIGURE 7. Green sturgeon, Acipenser rnedirostris. A. The single row 
o f  bony plates in front of the anal fin. 

I STURGEONS, Family Acipenseridae 

KSV to :Ee Species 

l a .  lb .  

B c ~ v  plates oetween pelvic flns anc anal fin in ?wo  Bonv plates betbeen oe!vrc fins and anal f in in a 
rows of 4 to 8 plates each (Fig. 6A 1. Dcrsal fin rays singie row of 1 to  4 plares (Fig. 7A) .  Dorsal f in rays 
aoout 45. aDOut 33. 

White sturgeon (Fig. 6) Green sturgeon (Fig. 7) 

Acipenser rransrnonranus Richardson Acipenser rnedirostns Ayres 
Found in Alaska from Southeastern to Cook Ranges from Soutneastern Alaska to  the 
Inlet. possibly also in  Bristol Bay drainages. Aleutian Islands ana may also be present in 
Anadromous. Ranges south to southern the Bering Sea. Westward to Asia and south 
California. Reaches 20 feet and about 1,500 to southern California. Anadromous. Length 
pounds. No t  common in Alaska. - to about 7 feet. weight t o  300 pounds. No t  

common i n  Alaska. 



- 

FIGURE 8. Sea herring, 

FIGURE 9. American shad, Alosa sapidissima. 

Clupea harengus pallasi. 

HERRINGS AND SHADS, Family Clupeidae 

Key ?o the Species 

Distance from front of dorsal fin i o  : ~ p  of snout about Distance from front of zc:sal fin to tip of snout mudh 
eaual to dis~ance from front of dorsal fin to base o f  iess than dis:ance from '.on1 of dorsal fin to base of 
tall. Teeth present on vcmer in roof of mouth [Fig. 3) tall. NO reeth in roof of mouth. - 

Sea herring (Fig. 8) American shad (Fig. 9) 

Clupea harengus pallasi Valenciennes AIosa sapidissima Wilson 
Present in the Arctic Ocean and south to Introduced into California and Oregon in the 
California, west to Asia. A marine form that late 19th century from the east coast, the 
sometimes enters rivers. Achieves 15 inches shad has spread north to Kodiak Island and 
in length. Seasonally abundant. Cook Inlet in Alaska and west t o  Asia. 

Anadromous. Up to 30 inches long, and 5 to  
8 pounds weight. Not common in Alaska. 



NGURE 70. Snouts of whitefishes. A. Bering cisco, both jaws equal. B. Least cjsco, tip of 
lower jaw projecting slightly beyond upper jaw. C. Round whitefish, lower 
jaw shorter than upper and profile of upper lip overhanging. 

NGURE 11. Inconnu, Stenodus leucichthys. Commonly called "sheefish" in Alaska. 

1 WHITEFISHES. Subfamily Coregoninae 
! of the Family Salmonidae 1 

I 

Kev to the S~ec:es 
l a .  2b. 
Lower law w u a i  to Or i0nSe: :hap dGDer law. ?:ofile Mcurh loaerate,  u c c ~ -  jaw not reaching posrerior 
o i  upoer lip not overi..anaing iower law (Fig. edce of nupli. Vore :ran 20 gill rakers on lower limb 

. . . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . .  7CA. 3 ) .  . . . . . . . . . . . . . . .  2 of f irs1 arch. , 3 

Lowei jaw a~s:~nc:lv shorier ?!-an JDDer jaw Proflie 
or uDrer ilC vert~cal or over!-s?g~ng !Fig 1OC) 5 

Mouth large, posterlor end of max~ilary (upper jaw) 
reaches below posterior margln of pupil of eye. Gill 
rakers 13-17 on lower limb of first arch. 

lnconnu or Sheefish (Fig. 111 
Stenodus leucichthys (Giildenstadt) 
Found in Alaska from the Kuskokwim River 
north and east t o  the Meade River, but 
absent from some of the streams in 
between. Quite abundant in the entire Yukon 
drainage. Another subspecies is in the 
Mackenzie drainage in Canada. May reach a 
weight of more than 60 pounds and a length 
of 5 feet. Seasonally abundant. 

3a. (2) 
MOLI:~ suDerior, tip sf 'swer jaw generally projects 
siigr.!!:. beyona ucce: jzibv (Fig. 703). Pelvic fins D!ack 
or 3ilsky in adults. 

Least cisco (Fig. 721 
Coregonus sardinella Valenciennes 
Found from Bristol Bay to the Arctic Ocean 
and more or less generally throughout the 
Interior. Also recorded from St. Lawrence 
Island. Reaches a length of nearly 18 inches. 
Seasonally abundant. 

3b. 
Mouth terminal, tip of lower jaw not projecting 
beyond tip of upper jaw (Fig. IOA). Pelvic fins always 
pale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 



FIGURE 72. Least cisco. 

pelv~c fins. 

FIGURE 73. Bering cisco, Coregonus Iaurenae. Note .' ' 

autumnalis, appears identical with this specles our nas mo 
rne pale pelvic fins. The Arctic cisco, Coregonus 
_ - _ - -  I . . 

r e  gill rakers. 

21-25 gill rakers on lower limb of first arch. ?vlernbrane around eve ; ~ ~ t h o u t  a notch. A double 
. . . . . . . . . . . .  flap oe~ween nostr i !~ i:?g. 74C). . 7  

Bering cisco (Fig. 13) 
Coregonus lauretrae Bean 
Found from Cook Inlet north and east to the 
Oliktok River on the Arctic coast. Also well 
up the Yukon River, at least as far as 
Rampart, probably widely distributed in the 
Interior. Length to nearly 16 inches. 
Seasonally and locally abundant. 

26-31 gill rakers on lower limb of first arch. 

Arct ic  cisco (Fig. 131 

Coregonus autumnalis (Pallas) 
Known from most of the river systems that 
empty into the Arctic Ocean. Apparently 
absent from the Bering Sea and southward. 
Up to  about 2 feet and over 5 pounds. 
Seasonally abundant. 

Membrane around eye with a distinct notch below 
posterior edge of pupil (Fig. 14A). A single flap 
between nostrils (Fig. 148). . . . . . . . . . . . . . . . . . . . . .  6 

FIGURE 14. 

Eyes and nasal flaps of whitefishes. A. Head of the 
round whitefish, showing the notch in the eye 
membrane. B. Nostrils of the round whitefish, with a 
single flap between the anterior and posterior 
openings. C. Nostrils of the Alaska whitefish, with a 
double flap between the openings. (NB-One needs 
a fairly strong magnifying glass to see these flaps 
clearly.) 



NGURE 17. Broad whitefish, Coregonus nasus. 

Snout blunt as seen from above. Lateral line wlth iess 
?r,an 70 pored scales. 14-33 pylorrc caeca. 

Pygmy whitef ish (Fig. 75) 

Prosopiurn coulteri (Eigenmann and 
Eigenmann) 
In Alaska, found in the Bristol Bay region 
and in Southcentral Alaska. Also present in 
Washington. Montana, British Columbia, 
Yukon Territory and in Lake Superior. 
Usually less than 6 inches long. Fairly 
abundant locally. 

Snout rather pointed as seen from above. Lateral line 
with more than 70 pored scales. Pyloric caeca 50 or 
more. 

Round whitef ish (Fig. 161 

Prosopium cylindraceum (Pallas) 
From the Taku drainage in Southeastern 
Alaska north to the Noatak and throughout 

the Interior. The range extends east all 
across North America and south to the Great 
Lakes and New England. Westward in 
Siberia to the Yenisei River. Attains lengths 
up to 20 inches, weights to nearly 5 pounds. 
Seasonally and locally abundant. 

7a. (51 - 
Gill rakers short, the !cngest raker !ess than li5 of 
:ritersrD~:al width. Prcfiie of head smoothlv convex or 
onlv careiy concave. Sump cehind heaa absent. or at 
ieasr not a! ail promrnent. 

Broad whitef ish (Fig. l7l 
Coregonus nasus (Pallas) 
Found in Bering Sea drainages from the 
Kuskokwim River north to  the Arctic Ocean. 
Also widely distributed in the Interior. In 
Siberia, west at least as far as the Pechora 
River. Reported to reach 35 pounds in 
Siberia. Largest Alaskan specimens probably 
less than 10 pounds. Seasonally abundant. 



FIGURE 18. Alaska whitefish, Coregonus nelsoni. The Humpback and 
Lake whitefishes closely resemble this species but differ in 
number of gill rakers. 

Profile of head dislinctlv concave between snout and Total gill rakers 23-27, averace counts around 
naoe. A pronounced humo  ben~nd head in aaults. 24 or 25. 
Longest g~ i l  raker ionger Than l i 5  of interor0i:al 
wiath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 

Alaska whitef ish (Fig. 78) 

aa. (7)  Coregonus nelsoni Bean 
Found chiefly in the Yukon drainage, from 

Total gill rakers, 19-24, averace counts arounc the Bering Sea throughout the Interior. Also 
21 or 22. present in the Kobuk-Selawick area and 

possiblv in the Wulik River. Averaae weiaht 

Humpback whitef ish (Fig. 18) 

Coregonus pidschian (Gmelin) 
Bering Sea and Arctic Ocean drainages from 
the Kuskokwim River to the Arctic coast. 
Generally does not go far inland except in 
the Kuskokwim. A very similar fish, which 
may be the same species, ranges west all 
across Siberia. Average weight probably less 
than 10 pounds. Seasonally abundant. 

8b. 

. . . . . . . . . . . . . . . . . . . . . . . . .  Total gill rakers 23-31. 9 

brobabiy less than 5 pounds. 'easonally 
abundant. 

Total g ~ i i  -akers, 24-31, average counts around 26 
or more. 

Lake whitef ish (Fig. 78) 

Coregonus clupeaformis (Mitchilll 
Alaskan records to date are confined to a 
few locations in the upper Yukon drainage. 
Ranges eastward across Canada, south to  
the Great Lakes and the Susquehanna River. 
Largest specimen known was one of 42 
pounds taken in Lake Superior in 1918. 



I en 

NGURE 79. Cutthroat trout. Salmo clarki. In Alaska, most fresh-water 
populat~ons are heavily spotted. as shown, but in more 
southerly po~ulat ions the spots are generallv not so 
nuwerous. Spots are missing on freshly sea-run cutthroats, 

,a 
FIGURE 20. Rainbow trout, 

Salmo gairdneri. 

SALMONS AND TROUTS, Subfamily 
Salmoninae of the Family Salmonidae. 

Key to the Soecies ;Adults only) 

l a .  Cutthroat t r o u t  (Fig. 79) 
Ar,airays8-?2. . . . . . . . . . . . . . . . . . . . . . . . . . .  . 2  Salrno clarki Richardson 

Southeastern Alaska, north t o  Prince 
lb .  William Sound. Other . subspecies range 

southward as far as Nevada. The record 
. . . . . . . . . . . . . . . . . . . .  A ~ a i  rays 13-19 (rarely 12). : 8 weight is 41 pounds, bur most weigh 1 to 4 

pounds. Localty abundant. 
2a. (1) 

Teeth present or; borh bead and shaft of vomer bone 
in roof of mouth (Fig. 3). Spots on body dark brown 3b- 
Or Slack. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 No ;ee!h on r.:Zv of mou:h tc?iind tongue. Generally 

no red slash under laws (present in some Br~stol Bay 
2b. ~ o ~ u l a t ~ o n s ) .  A reddish band on sides. most 

Teeth on head of vomer, none on shaft. Spots on prominent in Spawning males but absent o n  freshly 
. . . . . . . . . .  body pale or red, never brown or black. 4 Sea-run individuals. upper jaw reaches little, i f  any, 

behind eve in adults. 

3a. (2) 

Small teeth present on floor of mouth behind tongue Rainbow t r o u t  (Fig. 20) 
{hard to see). A red slash under lower jaw (usually Salmo gairdneri Richardson 
pale in sea-run fish and mlsstng in some fresh-water Ranges from Southeastern Alaska north to 
populations). No red band on sides. Upper jaw the drainages of Bristol Bay. Has been 
reaches well behind eye in adults. introduced into a number of lakes in the 



\ 

FIGURE 27. Brodk trout, Salvel~nus font~nal~s. 

, @a 

'1 / ',,a- 

FIGURE 22. Lake trout, Sa/velinus narna ycush. 

Interior. Widespread, either naturally or by 
introduction, in the rest of the U.S. and 
much of Canada. Largest on record weighed 
52.5 pounds. Locally abundant 

4a. (2) 
Dark green wavy marks on b a c ~  and dorsal fin. 

Brook t rou t  (Fig. 21) 

Salvelinus fontinatis (Mitchill) 
A n  eastern species that was introduced into 
Southeastern Alaska some years ago. Up to  
3 feet and 15 pounds, but usually less than 
12 inches. Rare in Alaska. 

No dark green marbling on back or dorsal 
fin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 

Lake t rou t  (Fig. 22) 
Salvelinus namavcush (Walbau m 1 
Found in most suitable lakes from the Alaska 
Peninsula northward. Present in the Copper 
River drainage, Kobuk River. Noatak River 
and in many lakes of the Interior and arctic 
parts of the state. Absent from the lower 
Yukon drainage. Ranges ell across Canada, 
south to the Great Lakes region and northern 
New England. Up to  4 feet and 102 pounds. 
but usually much smaller. Locally abundant. 

5b. 

Caudal fin only slightly forked. Spots on body round, 
may be red, pink or yellow in life. Pyloric caeca 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13-74 6 

6a. (51 

Pyloric caeca 13-35. Stream spawners. . . . . . . . . . .  .7  

Caudal fin deeply forked. Body color dark green to  
grayish, with numerous oval or irregular whitish t o  
yellow spots on sides and back. Pyloric caeca 90-200. 



F I G U R E Z ~ .  Dolly Varden, Salvelinus malrna. The Arctic charr and 
Angayukaksurak charr look very much like the Dolly 
Varden, but the Angayukaksurak charr is black and the 
Arctic charr has more gill rakers and pyloric caeca. 

Pb~oric caeca 30-74. Lake spawoers 

Arct ic  charr (Fig. 231 

Salvelinus alpinus ( Linnaeus) 
Found from Kodiak and the Aleutians to  the 
Arctic coast and at scattered locations in the 
Interior, such as Wonder Lake in Mount 
McKinley National Park. Its general 
distribution is circumpolar, including the 
British Isles, Iceland, Europe, northern 
USSR. Size up to about 3 feet and 26 
pounds, usually much smaller. Locally and 
often seasonally abundant. 

Body black with fiery red spots. Pelvic fin rays 
usually 10. 

Angayukaksurak charr (fig. 23) 
Salvelinus anaktuvukensis Morrow 
Confined to headwaters situations high in 
the Brooks Range, from Howard Pass to the 
Aichilik River. This is a very rare species. 
Maximum length probably less than 1 foot. 

7b. 

Body not black. Pelvlc fin rays usualiv 9. 

Dol ly  Varden (Fig. 23) 

Salvelinus malma (Wal baum) 
Ranges from Southeastern Alaska to the 
Arctic coast and in scattered locations in the 
Interior. The Aleutian Islands mark the 
boundary between a northern and a 
southern subspecies. Both anadromous and 
strictly fresh-water populations are known. 
Ranges eastward to the Mackenzie system, 
south to  Nevada. The same or a very similar 
form is also found in northeastern Siberia. 
Reported to  reach a length of over 3 feet and 
a weight of 40 pounds. Locally and 
seasonably abundant. 

Distinct black spots present on back and tail. . . . . . .9 

No distinct black spots on back or tail, although fine 
speckling may be present.. . . . . . . . . . . . . . . . . . . . 12 



Spots large, more or less oval, longest as iong as 
diameter of eve. Scaies small, 170 or more In iirs: row 
above lateral line. 

Pink salmon (Fig. 24) 

Oncorhynchus gorbuscha (Walbaum) 
Found from Southeastern to  the Arctic in 
coastal streams. Anadromous. Ranges south 
to the Sacramento River in California, east 
to the Mackenzie, west to the Lena River in 
Siberia. Up to 30 inches and about 14 
pounds. Locally and seasonally abundant. 

Spots small and irregular. the largest smaller than eye 
diameter. Scales larger, 155 or less in first row above 
lateral line. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 

Gill rakers 30-40. 

lob. 

Gill rakers less than 25. . . . . . . . . . . . . . . . . . . . . . .  11 

Tail fin with small black spots on both upper and 
iower iobes. Gum line of lower jaw black. A ~ a l  rays 
15-17, pvlor~c caeca 14C-185.- 

Chinook salmon (Fig. 253 

Oncorhynchus tshawyrscha (Walbaum) 
Ranges in Alaska from Southeastern north 
to Point Hope. Present in most rivers of the 
Interior. Anadromous. Found also as far 
south as the Ventura River, California, and as 
far west as the Anadyr River in Siberia. 
Heaviest official record is 126 pounds. 
Another reported at 135 pounds. Seasonally 
abundant. 

Sockeye salmon-See page 45. 



Tail fin ellher without S C O ~ S  01 SCGtied ~ n l v  Sn :he 
upDer lobe. Anal rays 13-15. G u m  line o i  icwer jaw 
not black. 

Coho  sa lmon (Fig. 26) 

Oncorhynchus kisutch (Walbaum) 
Found in coastal streams from Southeastern 
Alaska north to  Point Hope, but rare north of  
Norton Sound. Also goes well inland in the 
Y u k o n  and  Kuskokwim drainages. 
Anadromous. Ranges south to  Monterey 
Bay, California. and west as far as the 
Anadyr River in Siberia. May reach nearly 40 
inches and 31 pounds, usually about 10 
pounds. Seasonally abundant. 

Gill rakers 18-28, short. stout. smooth and widely 
spaced. Pylor~c caeca 163-249. 

C h u m  salmon (Fig. 271 

Oncorhynchus keta (Walbaum) 
Ranges in Alaska from Southeastern t o  the 
Arctic coast and throughout the Interior. 
Anadromous. Also found eastward to  the 

Mackenzie and south to  the Sacramento 
River in North America, and in  Asia f rom 
Korea north and west to  the Lena River in  
Siberia. May attain over 3 feet and 33 
pounds. Seasonally abundant. 

12b. 

Giil rakers X-40, IOPCI. 'ine, serrated and ciosely 
soacec. ?y!orrc caeca 45-1 15: 

Sockeye sa lmon (Fig. 28) 

Oncorhynchus nerka (Walbaum) 
This species appears twice in the key 
because some populations are spotted (cf 8a 
and 8b), especially in the young. Ranges in 
Alaska from Southeastern north to  Point 
Hope, but the most northerly major 
population is on the Seward Peninsula. 
Found inland in the Yukon as far upstream 
as the mouth of the Koyukuk, and in the 
Kuskokwim River. Anadromous. I ts total 
distribution extends south t o  the Klamath 
River. California, and west t o  the Anadyr 
River in Siberia. Also present in the 
headwaters of  the Peace River in Canada. 
Reaches a length of nearly 3 feet and weight 
of 15 pounds. Locally and seasonally 
abundant 



FIGURE 29. Brook trout 315 inches l o n ~ .  

FIGURE 37. Cutthroat trout 3 !4 inches long. 

Key t o  young salmon and t rou t  less t han  
about 5 inches long 

1 d HABITAT 

Anal rays 8-12. . . . . . . . . . . . . . . . . . . . . . . . . .  2 

Ib. 

. . . . . . . . . . . . . .  Anal rays 13 or more (rarely 12) 6 

Dorsal fin w!th distinct dark soors, or first dorsal ray 
isblack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 

Dorsal fin without dark spots, first ray not black (lake 
. . . . . . . . . . . . . . . . .  trout may have faint dark bars). 5 

Red or yellow spots present aiong lateral line. 
Combined width of dark parr marks along lateral line 
equal to or greater than combined width of light 
areas bet ween. 

No reC or veilow sco:s along lateral (ine. Width of 
dark parr marks alono .z?eral line iess Than width of 
lightareas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 . 

Usually 5 to 10 dark marks along middle of back in 
front of dorsal fin. B lac~  border of aaipose fin with 
only one break or unbrcken. 

Rainbow trout (Fig. 30) 

Salmo gairdneri Richardson 

No more than 5 (usually 4 or less) dark marks along 
back in front of dorsal fin. Black border of adipose fin 
usually with one or more breaks. 

Cutthroat trout {Fig. 37) 

Salmo clarki Richardson 
Brook t rou t  (Fig. 29) 

Salvelinus fontinatis tMitchill) 



RGURE34. Pink salmon 2 inches long. 

Pari marks in form of verrlcai bars. Wic?h of iicr;: 
areas usuallv equai to or grearer ?nan w~d:.?l of ,3ark 
areas. Distance i r cm  snout to front of aorsai f in 
about one-half dislance trom snout 10 Dase of :ail. 

Lake trout (Fig. 32) 

Salvelinus narna ycush (Walbaum) 

Parr marks are irregular b lo iche~ .  Wid!h of dark areas 
greater than width of light areas. Distance from 
snout lo  front o f  dorsal fin less than one-half distance 
from snout to base of tail. 

Dolly Varden and Arctic charr (Fig. 331 

Salvelinus rnalma (Walbauml and Salvelinus 
alpinus (Linnaeus) 

Nc parr marks. Max~mum size In fresn water about 
2 incnes. 

Pink salmon (Fig. 341 

Oncorbynchus gorbuscna (Walbaum) 

Parr marks oresent. hlaximum size in fresh water up  
to 5 inches or more . . . . . . . . . . . . . . .  . 7  

Parr marks short, elliptical or oval, nor much longer 
than vertical diameter of eye, reaching little, i f  any, 
beiow lateral line. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 8  

Parr marks tall venical bars, almost bisected by 
lateral line, highest parr mark much longer than 
vertical eye diameter. . . . . . . . . . . . . . . . . . . . . . . . . .  9 
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FIGURE 35. Socke 

FIGURE36. Chum salmon 4 inches long. 

FIGURE 37. Coho salmon 4 inches long. 

FlGURE38. Chinook salmon 5 inches long. 

Gill rakers about 11 18. A row cf definite black 
mots on back. 

Sockeye salmon (Fig. 353 

Oncorhynchus nerka (Walbaum) 

G111 rakers about 10- 14. Slack spots on back. if 
present, irregular in position. 

Chum salmon (Fig. 36) 

Oncorhynchus keta (Walbaum) 

Coho salmon (Fig. 37) 

Oncorh ynchus kisurch (Walbaum) 

First anal ray not elcngale. Anal fin usuallv without 
dark prgment behrnd iead~ng edge. Adlpose fin 
pigmented only arounc edges. 

Chinook salmon (Fig. 38) 

Oncorhynchus tshawyfscha (Walbaum) 

First anal ray elongate, producing a concave outer 
margtn to anal fin. Usually some pigment behind 
wh~te leading edge of anal fin. Ad~pose fin uniformly 
dark. 



NGURE 39. Arctic grayling, Thymallus arcticus. 

GRAYLING, Subfami ly  Thyrnallinae 
o f  the  Family Salrnonidae 

Key to :he S~ecies 

Th ymallus arcticus (Pa llas) 
Only one species, the Arctic grayling, (Fig. 391, is found in Alaska. 
Ranges through the nonhern part of the state from the nonh side 
of the Chugach Mountains to the Arctic coast. Known also from 
the Susitna and Copper rivers and Saint Lawrence Island. Ranges 
eastward across Canada to the west coast of Hudson's Bay, south 
to Montana. Widely distributed in Asia as far west as the Ob River 
and south to Mongolia. Known to  reach a weight of 5 pounds. but 
most are much smaller. Abundant. 



FIGURE 40. Longfin smelt. Spirinchus thaleichthys. 

- _ - 7 . -  - ............. - - - ._ 
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FIGURE 41. Pond smelt, Hypomesus olidus. 

SMELTS. Family Osmeridae I 
Key fo the Spec~es 

la .  Longfin smelt (Fig. 4U) 

Teeth on vomer bone in roof of mouth, (see Fig. 3); Spirinchus thaleichth ys (Ayres) 
small and numerous, not like canine teeth . . . . . . .  . 2  Found along the cmst  from Southeastern 

north to the Nushagak River in the Bristot 

Ib. 
Bay area. Anadromous. The range extends 
south to San Francisco Bay. Length to  6 

One or more large canine teeth on each wing of inches. Locally and seasonally abundant. 
vomer (may be misslng in spawning adults of rhe 
Euiachon). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 3a. (2)  

Pelvic fin bases before cr under anterior end of dorsal 
2a. (1) fin. Lateral line scales 54-62. 

Mouth small, upper jaw not reaching behind middle Pond smelt (Fig. 41) 
of pupil of eve. Teeth in roof of mouth in two rows on 
both vomer and palarines. . . . . . . . . . . . . . . . . . . . . .  3 Hypomesus olidus (Pallas) 

Found in Alaska in the Copper River and in 
Bering Sea drainages as far north as the 

2b. Kobuk River. Also present in the Mackenzie 
River in Canada, and in Asia from nonhern 

Mouth large, upper jaw reaching at least ro middle of Hokkaido westward to the Alazeya River in 
pup11 of eye. Teeth in slngle row on vomer and Siberia. Usually up to  about 6 inches long. 
palat~nes. May be abundant locally and seasonally. 



FIGURE 42. 

FIGURE 43. 

,a 

FIGURE 44. 

Surf smelt. Hypomesus pretlosus. /;, 
/ I  / 1 ' ' //> - ,3 

, 

'.ji 
Euiachon, Thale~chthys pac~ficus. 

w 
Rain bow smelt, Osmerus mordax. 

Pelv~c fin bases benind an?erior end of aorsai fin. 
Lateral line scales 66-76. 

Sur f  smel t  (Fig. 42) 

Hypomesus pretiosus (Girard) 
Found i n  the sea, sometimes entering fresh 
water, f rom Yakutat south. Range extends 
southward t o  Long Beach, California. Up t o  
nearly a foo t  long. Seasonally abundant. 

Anal rays 18-23. Front o f  dorsal fin behind a vertical 
through front of pelvic fin base. 

Eulachon (Fig. 43) 

Anal ravs 11-16 Fron: of  dorsal ftn c n  or anead of a 
ver?!cal rrrough pelvic f ~ n  Sase 

Rainbow smelt (Fig. 44) 

Osmerus mordax (Mitchill) 
Coastal regions of Alaska f rom the south- 
eastern part of the state north to  the Arctic 
coast. Present also on  Saint Lawrence 
Idand. Anadrornws. The range i n  North 
America extends south t o  Vancouver Island. 
Westward in Asia to  the Whi te  Sea. May 
reach a foot i n  length. Seasonally abundant. 

Thaleichth ys pacificus (Richardson) 
A n  anadrornous fish found in  Alaska from 
Southeastern t o  Bristol Bay. The range 
extends south along the coast t o  Bodega 
Head i n  California. Reaches a iength of 
about 12 inches. Seasonally abundant. 



FIGURE 45. Alaska blackfish, Dallia pectoralis. 

FIGURE 46. Northern pike, Esox lucius. 

ALASKA BLACKFISH. Family Dalliidae 

Dallia pectoralis Bean 
There is only one species in this family, the 
Alaska blackfish, Dallia pectoralis Bean (Fig. ' 

45). It ranges from the Alaska Peninsula 
north to the Arctic coast, mainly in coastal 
areas. Found also in the Kuskokwim River, 
on Saint Lawrence, Saint Manhew and 
Nunivak Islands, and in the Yukon drainage 
as far upstream as Fairbanks. Introduced 
into Hood Lake, Anchorage, and to Saint 
Paul Island in  the Pribilofs. Ranges westward 
to  the Chukhotsk Peninsula in Siberia. 
Attains a length of 8 to 10 inches in some 
areas. Locally abundant. 

PIKES, Family Esocidae J 
Esox lucius Linnaeus 
Only the Northern pike, Esox lucius 
Linnaeus. (Fig. 43, of this family is found 
in Alaska. Within the state, it ranges from 
the Alaska Peninsula streams that drain into 
Bristol Bay northward to  the Arctic coast 
and throughout the Interior. A n  isolated 
population is in the Ahrnklin River and some 
ponds near Yakutat The overall range of the 
species is circumpolar. Reaches at least 4 
feet and 50 pounds. Abundant. 



NGURE 4 7. Lake chub, Couesius plumbeus. 

Catostomus catosromus. 

NGURE 49. Troutperch, Percopsis omiscomaycus. 

MINNOWS, Family Cyprinidae 1 
Couesius plumbeus ( Agassiz) downstream as Nulato. Ranges eastward 
Although this is one of the largest families of across Canada to Nova Scotia, south to New 
fishes, only one species, the Lake chub, England and the Great Lakes in the east, to 
Couesius plumbeus (Agassiz). (Fig. 47). the upper Fraser and Columbia rivers in the 
occurs in Alaska. It is found only in the west. Up to 6 inches long, but usually less 
Yukon River and its tributaries, as far than 4 inches. Abundant. 

i SUCKERS, Family Catostomidae I TROUTPERCHES, Family Percopsidae 

Carostomus catostomus ( Forster) 
Only one species, the Longnose sucker, 
Carostomus catostomus ( Forster), (Fig. 48), 
is found in Alaska, where it occurs 
throughout the state in drainages emptying 
into the Arctic Ocean or the Bering Sea. Its 
entire range extends from the Yana River in 
Siberia east to the Atlantic coast of North 
America, south to Maryland. Reaches 2 feet 
and about 6 pounds. Abundant. 

Percopsis omiscomaycus (Walbaum) 
The Troutperch, Percopsis omiscoma ycus 
(Walbaumt, (Fig. 49). the only member 
of this group present in Alaska, is found 
within the state only in the Porcupine and 
Yukon rivers, from about the mouth of the 
Andreafsky River on upstream. Its range 
extends generally southeastward across 
North America to  West Virginia and New 
England. Reaches length of about 4 inches in 
Alaska, and rather scarce here. 



FIGURE 50. Burbot, Lora Iota. 

FIGURE 51. Arctic cod, Boreogadus saida. 

CODFISHES, Family Gadidae 1 
1 

Key ro the Species 

la.  

Three dorsal iins ana rwc arzi fins present. . . . . . . . 2 

Two aorsai fins anc sr,e acal fin present. 

Burbot (Fig. 50) 

Lota Iota (Linnaeus) 
The only fresh-water codfish, the burbot is 
present in most Alaskan streams from the 
Copper River drainage north and west to the 
Bering Sea and the Arctic Ocean. The entire 
range of the species is circumpoiar, with 
several subspecies in different parts of the 
world. Up  to  4 feet long and 60 pounds 
weight. Common. 

Za. (1 1 

Lower jaw equal :o or ionger than upper jaw. More 
Than 30 gill rakers. 

Arctic cod (Fig. 51) 

Boreogadus saida { Lepechin) 
A marine form, known from the Arctic 
Ocean and Bering Sea, sometimes enters 
rivers. Circumpolar in its entire range. 
Reaches about 1 foot maximum length. 
Locally abundant in the sea, but scarce in 
fresh water. 

Length of chin barbel equal to at least three-fourths 
of eve diameter tin young) to longer than eye 
diameter (in adults). Length of space between 2nd 
and 3rd dorsal fins less than eye diameter. 

Upper jaw longer Ihan lower jaw. Less than 30 gill 
rakers . . . . . . . . . . . . . . . . . . . . .  :...............,.3 



NGURE 54. Threespine stickleback, Gasterosteus aculeatus. 

Pacific cod  (Fig. 52) 

Gadus rnacrocephalus Tilesius 
A marine species, sometimes entering rivers, 
found from the Bering Sea south to  Oregon 
on the North American coast, found also on 
the Asian side south to the Yellow Sea and 
Sea of Japan. Reaches a length of about 3 
feet. Abundant in the sea, but scarce in fresh 
water. 

Barbel never ionger than one-half eye diameter. 
usually about equai to or shor:er than diameter of  
pupil. Length of space between 2nd and 3rd dorsal 
fins equal to or greater than eye diameter. 

Saffron cod  Wig. 53) 

Ueginus graciiis (Tilesius) 
A marine form, sometimes enters rivers. 
Known from the Arctic Ocean and Bering 
Sea, south to Sitka on the North American 
side, t o  the Yellow Sea on the Asian side. 
Grows to about 2 pounds. Scarce in fresh 
water. 

- -- 

Key !G rhe S~ec:es 

la .  

Twc ?a four free sc!nes. not connected bv 
mernoranes, on mid-iine sf back in front of dorsal fin. 

Threespine stickleback (Fig. 541 

Gasrerosteus aculeatus Linnaeus 
Found in Alaska from Southeastern to the 
Aleutian Islands, Bristol Bay and Saint 
Lawrence Island. Also present on the 
Seward Peninsula. Both marine and fresh- 
water forms are known. I n  western North 
America, the range extends south to Baja 
California. Also known from coastal regions 
in Asia, Europe and eastern North America. 
May attain 4 inches. Locally abundant. 



FIGURE 57. Pacific staghorn sculpin, Leptocottus armatus. 

lb. 

Seven :o 12 free spines on m~d-line of back in front of 
dorsal iin. 

SCULPINS, Family Cott idae 

Key :o !he S~ec:es 

l a .  
Ninespine stickleback (Fig. !XI Dorsal +Ins robchlng eac? other or only verv slightly 

Pungitius pungitius (Linnaeus) separated 2 
Found in Alaska in coastal regions from - 
Cook Inlet north to the Arctic coast. Its 
general distribution is circumpolar. Reaches l b .  
3 to  4 inches length. Locally common. Dorsal 1 1 ~ s  we!! separateo 6 

I SURFPERCHES, Family Embiotocidae 

Cymatogaster aggregata Gibbons 
Of the three members of this family that are 
found in Alaska, only one, the Shiner perch, 
Cyrnatogaster aggregata Gibbons, (Fig. 56). 
enters fresh water. It is found in South- 
eastern Alaska, from about Wrangeil on 
southward. The range continues south to  
Todos Santos Bay, Baja California. Reaches 
a length of about 6 inches. Locally abundant. 

U w e r  spine on preooercuium moderately long, 
branched, antler-like, wtth 3 or 4 spinules. 

Pacific staghorn sculpin (Fig. 57) 

Leprocotrus armatus Girard 
In Alaska, found from Kodiak to  South- 
eastern, in both marine and fresh waters. 
Ranges south to San Quintin Bay, Baja 
California. Up to 18 inches long. Often quite 
abundant. 



FIGURE 60. Coastrange sculpin, Cotlus aleuticus. 

Upoe! preopercular solne short, slmple, not 
brancned 3 

Lateral fine ends under middle of second dorsal fin, 
althouqh ;here mav t e    so la led Oores far?ker Dehlnd. 
Two  cores on tip o i  cnin at m~d-i ine. (Flg. 58il). 

Sl imy  scu lp in  (Fig. 58) 

Conus cognatus Richardson 
Found in Alaska from the Copper River 
drainage north and west to  streams 
emptying into the Bering Sea and Arctic 
Ocean. Generally present t h r o u ~ h o u t  the 
Interior and also on  Saint Lawrence Island. 
Distributed from eastern Siberia eastward 
across northern North America to  the east 
coast, south as far as the Great Lakes, wi th  a 
few isolated populations even farther south. 
Does not exceed 5 inches in length. 
Common. 

Lateral line extends to behlnd anal fin. One pore on  
t ~ p  of chtn at m~d- l lne (Fig. 59A) .  . . . . . . . . . . . . . 4 

Pr ick ly  scu lp in  (Fig. 59) 

Conus asper Richardson 
The range of this species in Alaska is in  the 
coastal streams from the Kenai Peninsula 
southward. Outside Alaska, the prickly 
sculpin is found as far south as the Ventura 
River, California. Also present in the upper 
reaches of the Peace River in the Mackenzie 
system. Usually less than 6 inches long, bu t  
may reach a foot. Common. 

Palat~ne tee?h absent or cnlv poorlv developed . . . 5  

Peivic fins iong, reaching anus. Anal rays 13-14. 

Coastrange scu lp in  (Fig. 60) 

Conus aleuticus Gilbert 
Ranges in Alaska from Southeastern n o n h  
t o  the Aleutian Islands and Bristol Bay. A n  
isolated population is present in the Kobuk 
River. It was once reported from the mouth 



FIGURE 61. Riffle sculpin. Cottus ~ U ~ O S U S .  

FIGURE 62. Fourhorn sculpin. 
Mvoxoce~halus auadricornis. 

FIGURE 63. S harpnose sculpin. C/inocottus acuticeps. 

of the Tanana River, but this was probably a 
mistake in identification. Ranges southward 
in coastal streams to San Luis Obispo 
County, California. Up to about 4 inches. 
Common. 

Pe~v~c  fins shot?, not reacning anus. Anal rays i6-18. 

Riffle sculpin (Fig. 61) 

fresh-water streams. In Alaska, found from 
about Saint Michael northward. and along 
the Arctic coast. Has been found nearly 100 
miles up the Meade River. Also present on 
Saint Lawrence Island. Virtually circumpolar, 
with a number of isolated popuiations in 
North America. ranges south to  the Great 
Lakes. Up to more than a foot long in the 
sea, fresh-water populations much smaller. 
Fairly common locally. 

Corrus ulosus (Girard) 
6b. 

This sp6cies has been recorded from Alaska 
only at Loring and the Boca de Ouadra. 

One spine on preoperculum. Teeth present on 
palatine bones. 

These records are probably based on wrong - 
identifications. Sharpnose sculpin (Fig. 631 

6a. (1) Clinocortus acuticeps t Gilbert) 
A normally marine.species that sometimes Two spines on preoperculum. No teeth on palatine enters fresh water, this form is found from bones in roof of mouth. the Aleutian islands southward. Possibly 

Fourhorn sculpin (Fig. M) present also in  the Bering Sea, it ranges 
south as far as the Big Sur River in 

Myoxocephalus quadricornis (Linnaeus) California. Up to about 2 inches long. Not 
A marine form that may range well up into common. 



RIGHTEYE FLOUNDERS, 
Family Pteuronectidae 

I 

Kev to the S D ~ C I ~ S  

la. Ib. 

Fins w i t h ~ u t  light and aark Dands Esied sice Covered Dorsal and anal fins with alternate !ight and dart 
with :yp~cai scares. no bony tuberc!es. vertical bars. Eyed sice w ~ t h  numerous star-sha~ed 

tuberc!es. a row of rtese aiong bases of dorsal and 

Arct ic  flounder (fig. 6?) anal fins. 

Lbpsetta glacialis (Pallas) 
Ranges northward from the Alaska Peninsula 
to the Arctic Ocean. A marine fish that 
occasionally enters the lower reaches of 
rivers. Its world range is from the White Sea 
in Europe eastward to Bathurst lnlet in 
Canada, south to the Sea of Okhotsk and the 
Alaskan Peninsula. Probably seldom exceeds 
a foot in length. Rather scarce in fresh water. 

Starry flounder (Fig. 63 

Platichthys stellatus (Pallas) 
Coastal Alaska, from the Arctic on south. A 
marine form that sometimes enters fresh 
water. Note that the eye and color may be on 
either the right or the left side. Ranges from 
Bathurst lnlet in the Canadian Arctic west 
to the shores of Siberia, south to  Korea and 
to  Santa Barbara County. California. Up to 3 
feet long and to 20 pounds weight. 
Common. 
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Field Identification Anadromous Juvenile 

in the Pacific Northwest 
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Xorthwest Fisheries Center 
2725 SIontlake Boulevard ~ z s t  

Seattle, Washington 98102 
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. . 8  . 
ABSTRACT 

Saimonids 

V 

A key is presented with descriptive illustrations to help in field identification 
of live, juvenile salmonids in fresh waters of the Pacific Northwest. Other juve- 
nile fish that  may be mistakenly identified a s  salmonids a r e  included. 

- .  
INTRODUCTION native characteristics indic3t.d by numbers in 

parentheses (numbers on the drawings corres- 
Specjcs ide~ltification of live. anadroxous pond to numbers of st;itcmcnts in the key). 0 j;l:-;;.ilc sn!nlullds is fln!uerniy a pluu~wal to . Continue in tllis manner until the spcclrr.cn is 

the field biolozist. The purpose of this key identified. Some external cl~aracteristics a re  
is to list and illustrate tile esternal characier- positive separating features (marked 1 ~ 1 t h  as- 
istics ~vhicll will exl~cdi te field identification terisk), \\-here,% 0thel.s are not. Therefore. two 
of juvenile salmonitls in the Pacific North\\.crt. o r  more sbtements  sllould be -,onsidered before 

Five species of Pacific salmon (pink, c h m ,  final rejection. If a precise identification.an- 
'sockeye, chinook. and ~0110) ; four species of not be made using the external characteristics 

trout (cutti~ront, b r o m .  Dolly Varden, and - a n d  tile fish can be sacrificed, a positive ident- 
rainbow o r  steelhead) ; and other juvenile and ification can usually be made from internal 
adult f s h  ' that  may be mistnken for salmon or features (marked with double asterisks). A 
trout in fresh water are described in this k ~ ~ y .  bibliography of keys that  util'ze more descrip 

tive internal characteristics is included in this 

USEOFI<EY paper. 
! 

. The chnrncteristics for identificntjo~~ ore list- KEY 
ed in a series of nltcrni~tive statements, some 
of jshich are illustl.ated. To use the key, ex- 1. (47) Adipose fin and scales present. 
amine the fixst statement; if ap~)licable, pro- (Fig. I) 
cecd to tile nest and continue to successive 2. (48) Fleshy appendage a t  base o i  pelvic 
s ~ ~ t c m e n t s  until the spccies is identified. If fins present. 
a ~t;ltenielit is not irpplicable, pass to tlie alter- 3. (49) Mouth large, reaching a t  least to 

center of eye. 
Espccialiy adult smelt, family Osmtridae. Family ~ ~ l r n o n i d a e  



fin 

Figure  1.-X hypothetical saimonid showing external characteristi- 

Anal Fn bi+.er than long, with 8 to 
12 deveioped rays (Fig. 2A) 
* ~ e e t h  sn head and shait of vomer. 
(Fig. 3X) 

: I . .  G e n u s  Salmo 
; i a_-.-- 

- 
1 1  

G e n u s  O n c o r h v n c h u s  

Fimm 2.-Anal fins: (A) Trout ,  genus SaZco: (B) Pacific salmon. genus O~~cor l ty~a l~ur .  n e  t~l-0 d n r i n p r  
show clifferences in s t ructure and fin r a y  count. ( x o t c  t h a t  t h e  length of the anal  fin is ib overall basal length. 
and ih h e i ~ h t  is that  d i s h n c e  from the origin of the  I n  to  the t ip  of the anterior lobe. In counting fin r a n  in- 
tlullt only those which origins& from the bane a n d  k r m i n a t c  a t  the outer margin of the fin o r  a r e  h a l l  a s  long 
88  l o r  matcr than] tho longest my.) 



-- 
SHAFT OF VOMER 

A B 

.pigun: I.-hcation of dentition in ( A )  the roof and (R) the floor of thc mouth of salmonici fishes (Prrscncc or 
rbscncc of tceth on the vomer or toncue may k determiner1 by use of the 1it:le finger or a blunt instrument. The ' 
rmjil hyoid teeth at the base of the tonguc are locatea between the gill arches of the lower jaw and are dilxcuit 
b find.) C 

6. (18) Dorsal fin with large dark spots. 
f Trout 

Genus Salmo 

7. &3) ~ d i ~ o s e  fin not oian"; no row of 
pale routld spots along lateral line. 

8. (12) *Small hyoid teeth a t  base of tonguc. 
(Fig. 3E) 

9. (13) Not more than five parr  marks on 
mid-dorsal ahead of dorsal fin. 

10. (14) Masillary reaching past postprior 
margin of eye. 0. (15) Red o r  yellowish hyoid mark under 
lower jaw. TaiI usuaIJy blackspottcd. 

Cutthroat trout 
' 0 9  6 (Saimo clarki) 

16. ( 20 )  P a r r  marks  almost round. 
Raillbow or  

stee!head trout 
(Sa!mo gairdneri) 

. 17. (4) Anal fin longer than high, with 13 
o r  more developed rays. (Fig. 2B) 

18. ( 6 )  Dorsal fin without large dark spots, 
may  be black tipped. 

Pacific salmon 
Genus 0)lcorht~nchlt.s 

19. (20)  No p a n  marks. Fly leave fresn 
water while small-approximately 

. .- 
1.75 inches (45 mm) long. 

Pink salmon 
(0. gorbuschrr) 

12 (8) *No teeth at  base of tongue. 
13. (9)' Five to 10 parr marks along mid-dor- 18 19 

sa1 r i d s  311~2d of dorsal fin. 
.14. (10) ;\laxillary short, not reaching past . . - - . . .  . .  . postcrior m a r ~ n  of eye. 
16. (11) No hyoid mark under lower jaw. Few 

or no spots on tail. 



20. (16) Pnr r  mnrlts present as vertical bars 
o r  oval spots. 

-21. ($0) Par1- marks sl~oi-t, estcncli~~g litt'e, 
if ally, below Iatc?rnl line. 

22. (25 )  Gill rakers on first arch, 13 to 2G. 
* *  Pyloric caeca. 140 to 186. 

23. (26) Pa1-r marks faint. Sides belo~v lat- 
ernl' line iridescent green. 

24. (27) SnlzI1 when migrating from fresh 
water, approximateiy 1.5 inclles (40 
mm) long. 

Churn salmon 

21.23 
(0. kc ta )  

I 

25. (22) Gill rakers on first arch. 30 to 40. 

I i 
- **Pyl(lric caeca GO to 115. 

1 .  26. (23) P a r r  rnarks usually sharply defined. 
1 :  . 
1 :  '. 

Sides below lateral line silvery, not 
. . -. , . iridescent green. 
I ; . 

. .. - -' 27. (24) Relatively large when migrating 
! ! 
: I 

from :fresh water, approximateiy 3 
to  .5 inches (80 to 126 mm) long. 

! i ., 
4 I . .. 
, I  . - .  

. ' - ' -  -.- 28. (31) Gill mkers long and slender, more 
than ::9 on first arch. 

: C 

: r  . . ' .  ; .  . 
29. (32) Adipo;e fin clear, not pigmented. 

1 
1 :  

? .  Sockeye salmon 
I .  ; . . (0. nerka) 
! 1 

30. (21) P z r r  rn:l~-ks Inl-gc, vcr:ical 1~213 ccn 
tcrcci by I;ltcl.nl line. 

21. (23) '*Giil ~.;rlicl.s sl1nl.t n11d thici:. fewe 
tllali 13 on first arch. 

32. (22) .Aciil~ose On at  l e s t  gartinily pig 
mentcd. 

33. (40) "Plyioric caeca more than 00. 
31. (41)  Pnrr Inarks bro:~der t!lnn in:e!.space: 
35. (42) Anterior rays of nnal fill not dis 

tinctiy longer than rest, not whit  
edged. 

36. (43) .Anal fin not pigmented. 
37. (4.1) Elack spots, when 111-csent, cn botl 

lobes of caudal fin. 
38. (45) Adipose fin not comgIetcly mottled 

clear area at anterior base of fin. 
39. (46) Black gums along base of lower teeth 

Chinook salmon 
(0. tshatv~tscha~ 

40. (33) **PIyloric caeca less than 80. 
41. (343 P a r r  marks narrower than inter. 

spaces. 
42. (35) Xnterior'rass of anal fin e l o r ~ ~ t e d  

when depresses they extend b b a  
of last ray. (Fig. 2B) 

43. (36) Anal fin ~i,mented between r- ~ys, re 
sulting in black banding. 

44. (37) Elack spots. lrhen present, on uppa 
lobe of caudal. 

45. (38) Adillore fin completely pigmented. 
46. (36) 110~1th gray to white. 

Coho salmon 
(0. kisutch) 



47. (1) Adipose fin not present; scales pre- 
sent o r  lacking. 

1 

0 
Not Salmonidae 

48. (2) ,No fleshy appendage a t  base of ~ e l v i c  
. fins. 

Smelts 
Family Osmeriaae 

. . . .  ' . .  . . 

.I. -49. (3r JIouth small, not reaching center of . . -  eye; teeth weak or absent. . . : 
60. (51) Depressed dorsal fin, shorter than 

WILI3IOl'SI<Y. N. J. 
1953. Provisional keys to thc fishes of 

Alasl<a. U.S. Fish Wildl. Scl-v., Fish. 
Res. Lib.. Juneau. .Alaska. 113 p. (Pro- 
cessed.) 

California 
SHAPOVALOV, LEO. 

191'7. Distinctive characters of the spe- 
cies of anadromous trout and salmon 
found in California. Calif. Fish Came 

' 33: 183-190. 
Canadn 

head. . CARL. B. CLIFFORD. IT. A. CLEJlESS, 
Whitefishes and C. C. LISDSEY. 
Genus Coregonus 1967. The fresh-water fishes of British 

Columbia. B. C. Prov. aIus., Dep. Rec- 
61. (50) Depressed dorsal fin, longer than reation Conserv., Handb. 5. 192 p. 

+end. CLESIEXS. W. A. - -- 

Arctic grnyiing .- 1935. The Pacific s n l m ~ n  in British Co- 
'(TlcyrnniI~ts arciic*xs) lumbia waters. B. C., Rep. Comm. Fish. 

$ 1934: I(103-K105. 
CLE31ENS. W. A., and C. V. JVILEY. 6 2  (5) *.Teeth 01.1 head of vomer only. * 

Chars 1916. Fishes of the Pacific Co'ut of Can- 
Genus Salvelbuts ada. Fish. Res. Board Can., Bull. 68. 
Dolly Varden (S. mdnra) 3G8 P. . . 

- FOEEST~PI,  R. E., and A. L. PRITCHARD. . . 

Fi3. (7) Adipose fin orange; row of d'fiinct 1935. The  identifiwtior- of the young of / - 
the  five species of Pwitic salmon, with .. . 

0 
. pale round spots alonz lateral iine. 

. - 
Brown trout notes on the fresh-water phase of their  - 
(Salnro tn i! ia)  life-history. B. C., Rep. Comm. Fish. 

\ 1934: 1<106-K116. 
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Akalura Lake which covers about 1,280 surface acres was historically a major sockeye 

salmon system that contributed to the Alitak Bay District salmon fisheries (Figure 1). The 

system was commercially over-exploited from the late 1930's through the 1950's. Prior 

to the decline there were several years of sockeye escapements of over 100,000 fish. The 

1923 - 1947 escapements averaged 70,000 fish. In the 1950's escapements averaged 

7,000 fish. Current escapements are averaging about 10,000 fish. The 1988 sockeye 

escapement was 38,000 fish. Optimum escapement is in the 50,000 fish range. The 

Akalura sockeye salmon run is insufficient to attain potential returns without restoration 

measures. Sockeye salmon once a dominant species in the lake have been reduced to 

a point where competitor and predatory species are are of much greater abundance. 

Freshwater survival of young-of-the-year sockeye fry rearing in the lake is thought to be 

so severely depressed by these other species that there is little chance for sockeye 

salmon to regain dominance without restoration measures. The current recommendation 

is to fertilize the lake and in the low escapement years to supplement natural fry 

production. 

In 1987 the Division of Commercial Fisheries (C.F.) in cooperation with the Division of 

Fisheries Rehabilitation, Enhancement and Development (FRED) initiated a 

pre-rehabilitation study of the Akalura Lake system. Currently the C.F. Division focus has 

been on monitoring the escapement, smolt migration, and the seasonal abundance of 

limnetic fish, while the FRED Division focus has been on water quality and seasonal 

variations in abundance and species composition of the lake's plankton community. 



Figure 1. Akalura Lake 
sys tern, Southwestern Kodiak 
Island. 

CROCKED CREEK 
SEIEE SITE: 

SEINE SITE: 

'i WEIR STATION 



OBJECTIVES 

1. Enumerate the sockeye salmon escapement into Akalura Lake. 

2. Determine the sockeye escapement timing, and estimate the age composition, mean 

length by age, and sex composition of the escapement 

3. Determine sockeye smolt timing, quality and relative abundance. 

4. Determine the seasonal abundance of limnetic fish in Akalura Lake. 

5. Determine the timing and distribution of the sockeye escapement on the spawning 

grounds. 

SUPERVISION 

Jeff Hall, an ADF&G volunteer will be the crew leader and shall be responsible for 

following the procedures outlined in this manual through his last day of duty on 

approximately 21 June. An USF&W technician will be transferred to Akalura on or about 

21 June to complete the project. Chuck Hastings, the crew leader at the Frazer Lake 

fishpasses, will be Jeff's field supervisor. In this capacity Chuck will monitor the Akalura 

operation to insure that project objectives are being met. Bruce Barrett (ADF&G) and 

Tony Chatto (USF&WS) will administratively oversee the Akalura project. 



PROCEDURES 

Escapement Enumeration and Sampling 

An aluminum weir will be installed across Akalura Creek at a field selected location on or 

about 22 May. The weir will be maintained and operated, funding permitted, through 

mid-September. The weir be opened daily as often as necessary to prevent migrational 

delay. Adult salmon passing through the weirwill be individuallycounted using hand-held 

tally counters. Weir escapement counts will be recorded on form FL-l(86) 

4 (Figure 2). 

An escapement sample of approximately 480 sockeye salmon will be taken from the early 

run and the late run. The sampling is to be done near the peak of each run. The peak 

of each run can not be predicted with much certainty. However generally the early run 

peaks in mid June while the late run peaks in late August. Escapement sampling will 

require two crewmen. Sampling assistance may be obtained from the Frazer Lake crew 

and or the catch sampling crew at Alitak. Escapement sampling procedures are provided 

in Appendix A. 

Smolt Sampling 

An inclined plane trap will be installed and operated on Akalura Creek at a location just 

upstream of the lagoon from approximately 22 May through 21 June. The trap will be 

checked multiple times daily to insure that it is operating effectively and smolt mortalities 
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are not occurring. All catches are to be counted by species and released except 

stickleback which should be destroyed. The catch data will be recorded on form A87-2 

(Figure 3). Two 220 sockeye salmon smolt samples will be collected from the inclined 

plane trap for length, weight, and age determination following the procedures identified 

in Appendix B. The first 220 smolt sample will be collected before 28 May, while the 

second 220 sample will be taken about 2 weeks later. Each sample will be taken from a 

single day's catch if possible. Sampling may extend over into the next couple days if the 

220 fish sample size is not met on the first day. 

Escapement Surveys 

Once every two weeks from 15 July to 15 September, Akalura Lake shoals and Crooked 

Creek, FallsCreek, and Eagle Creek will be surveyed for sockeye escapement (Figure 1). 

The shoal areas will be surveyed by a fixed wing aircraft, while the stream escapements 

will be surveyed on foot. The Frazercrew will assist in the stream and aerial escapement 

surveys if assistance is requested. The observers will wear polarized glasses and use 

hand-held tally counters to record live and dead fish by species. The survey counts will 

be recorded on form FL87-2 (Figure 4). 

Beaver dams that pose a migrational barrier to salmon escapement will be removed. 



c* 

DRILY CQTCH LOG OF DOWNSTREOM MIGRQNT FISH 



&?A 

SOCKEYE SALMON STREAM SURVEY LOG 

1/ For Frazer Lake surveys count the number of l i v e  f i sh  on the shoals but exclude f ish  which are o f f  stream mouth, and under remark designate X o f  the 
eocopement apwninp on the rrst and nest sides of the 1akr. 



Limnologicai Support and Juvenile Fish Rearing in the Littoral Area 

The Akalura Lake crew will assist FRED Division as needed to insure lake limnological 

data are collected. 

Three Akalura Lake littoral sites will be sampled with a standard 50 it. fry seine once every 

two weeks beginning on 22 May and ending on 15 August (Table 1). The sampling 

locations are identified in Figure 1. Each site should be permanently marked with a fence 

post stake and flagging to insure the same location is fished. On the sampling days the 

seining will be done between approximately 10 am and 2 pm to minimize diurnal variability. 

The seine catches will be logged on form FL 87-3 (Figure 5). Standard length 

measurements will be taken from a subsample of each species catch. The length data 

will be recorded on form FL87-3. 



Figure 5. 

SEINE CATCH LOG (form: Fl 8 7 - 3 )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lake : Time: Remarks : 
Locat ion  : H20 Temp. : 
Date: Seine Length: 
, Crew: 

Sockeye : Coho: D o l l y  V . :  S t i c k . B .  : other:  - 
Length Sampl e 

Sockeye Coho D o l l y  V .  S t i c l  eback Ra i n bow 

L L .  I 

23. I 
24. 
25. I 

1 

26. 
27. 
28. 

I 

29. 
30. I 



APPENDIXA 

Procedure for Using AWL Mark-Sense Forms 



Length, Sex, and Scale Sampling Procedure for Sampling: 
Using Mark-Sense Forms 

(Recommended by Statewide Stock Biology Group, May 1985) 

INTRODUCTION 

Salmon from the catch are sampled for length, sex, and scales annually by field crews 
throughout the state. This data base is essential to sound management of the State's 
salmon resources. This information is drawn upon by management and research 
biologists for: (1) forecasting run strengths; (2) setting escapement goals; (3) examining 
the productivity of each system; (4) salmon growth analysis; (5) catch apportionment 
(based on age composition andlor scale pattern analysis); (6) in-season run estimation; 
and (7) to gain a better understanding of the biology of each stock. 

For clarification purposes a SCALE SAMPLE and SUB-SAMPLEwill be defined as follows: 

SCALESAMPLE:A data set collected from aspecific sampling location, containing scales 
and data from a single species, collected during a single year. All data forms and scale 
cards of a single SAMPLE have the same statistical code. AWL and scale card number 
in a sample are consecutively and chronologically ordered. 

SUB-SAMPLE: Any portion of a scale sample consisting of consecutively numbered 
AWL'S and scale cards. SUB-SAMPLESusually consist of one or more time segments 
of a sample. 

To be useful, data must be recorded on the mark-sense forms neatly and accurately. The 
following procedures are to be adhered to when sampling for length, sex, and scales 
using mark-sense AWL forms. 

COMPLETINGTHE FORMS: 

A completed mark-sense AWL form and accompanying gum card for sampling 
commercial catches of sockeye and chum salmon are shown in Figure 1. A completed 
AWLform and accompanying gum cards for sampling commercial catches of chinook and 
coho salmon is shown in Figure 2. 

Complete each section of the left side of the mark-sense form using a soft No. 2 pencil 
and darken the corresponding blocks as shown in the figures. Make every effort to 
darken the entire block as partially filled blocks are often missed by the optical scanner 
which reads and records the data from the mark-sense AWLforms. Label only one form 
at a time to avoid "the carbon paper effect" and resulting stray marks. 

Description: 
For catch sampling: Area/Samplers (name and W-R-P) 

Card: 
The AWL forms and corresponding gum card(s) are numbered sequentially by date 
throughout the season starting with 001. A separate numbering sequence will be used 



T a b l e  1, 1 9 8 9  c a l e n d a r  weeks .  

S t a t i s t i c a l  
Week C a l e n d a r  D a t e s  

S t a t i s t i c a l  
Week C a l e n d a r  D a t e s  



for each species, gear type, district, and geographic location. Consult your port 
supervisor for the current card number. Sockeye and chum samples will have only 1 card 
per AWL form as shown in Figure 1. Coho and chinook samples will contain up to four 
cards per AWLform as shown in Figure 2. 

Species: 
Referto the reverse side of the AWL form for the correct digit. 

Day, Month, Year: 
Use appropriate digits for the date the fish are caught. 

District: 
List only one district. Consult project leader for appropriate district and subdistrict 
numbers. 

Subdistrict : 
List a single subdistrict if it is known and all the fish sampled were from that single 
subdistrict. Leave blank if more than one subdistrict is involved or if the subdistrict is 
unknown. 

Stream: 
Leave blank for catch sampling. 

Location: 
For catch sampling list the appropriate port code. 

Period: 
List the statistical week in which the fish were caught (Table 1). 

Project: 
Refer to the reverse side of the AWL form for the correct code. 

Gear: 
Refer to the reverse side of the AWL form. 

Mesh: 
Leave blank unless specifically instructed by supervisor to do otherwise. 

Type of length measurement: 
Use (2) mid-eye to fork-of-tail (unless specifically instructed to do otherwise). Refer to 
Figure 3. 

# of cards: 
Mark 1 when sampling sockeye and chum salmon (Figure 1). Mark 1 A, 18, 1 C, or 1D 
when sampling chinook and coho salmon and write the card numbers perpendicular to 
the left of the fish # column as shown in Figure 2. 

It is paramount to keep the mark-sense forms flat, dry, and dean. Fish gurry and water 
curling will cause data to be misinterpreted by the optical scanning reader machine. In 



general, keep the forms neat enough and legible enough to have a stranger be able to 
make sense out of them. 

Additional data columns are available on the reverse of the AWLfor individual project use. 
If you as a project leader use them and wish that data to be read by the opscan reader, 
you will need to transfer the litho code from the front of the form to the reverse. 

GUM CARD(S): 

Fill out the gum cards as shown in Figures 1-2. 

Species: 
Write out completely (i.e., chinook, sockeye, etc.). 

Locality : 
For catch sampling write down area in which fish were caught followed by the word catch 
(e.e., Herendeen Bay Catch). 

Stat. code and Sampling date: 
Transfer the appropriate digits from the AWL form. 

Gear: 
Write out completely. 

Collector(s): 
Record the last name or initials of the person(s) sampling. 

Remarks: 
Record any pertinent information such as; number of scales per fish sampled, 
vesselltender name, etc. Transfer this same information to the top margin of the AWL. 

SAMPLING: 

A. GENERAL 

1. Sex the fish and darken M or F in the sex columns. If any difficulty was encountered 
in this procedure, write "I had trouble sexing these fish" on the top margin of the AWL 
and ask your supervisor for help as soon as possible before sexing additional fish. 

2. Measure all species' length in millimeters from the middle of the eye to the fork of the 
tail, refer to Figure 3. Record length by blackening the appropriate column blocks 
on the AWL form. Column 3 on the AWL form is used for fish over 999 millimeters 
long (Big Daddy Chinook). Measure all species of salmon to the nearest mm. 
Check the calipers daily, before use, to ensure the accuracy of the measurements. 

3. Pluck the "preferred scale" from the fish using forceps. Remove all slime, grit, and 
skin from the scale by moistening and rubbing between fingers. The "preferred 
scale" is located on the left side of the fish, two rows above the lateral line on the 
diagonal from the posterior insertion of the dorsal fin to the anterior insertion of the 



anal fin, refer to Figure 4. If the "preferred scale" is missing, select a scale within the 
preferred area on either the left or right side of the fish. If no scales are present in 
the "preferred area" on both sides of the fish, sample a scale as close to the 
preferred area as possible and darken the 8 under "age error code" on the AWL 
form. 

4. Clean, moisten and mount scale on gum card directly over number 1 as shown in 
Figure 4. The side of the scale facing up on the gum card is the same as the side 
facing up when it was adhered to the fish. This outward facing side is referred to as 
th@"sculptured" side of the scale. The ridges on this sculpture side can be felt with 
a fingernail or forceps. Mount scale with anterior end oriented toward top of gum 
card. 

5. When sampling sockeye and chum salmon repeat steps 1 through 4 for up to 40 fish 
on each AWL form. 

6. When taking 3 scales per fish as with chinook and coho salmon sample the 
"preferred scale" and scale #2 and scale #3 as shown in Figure 4. Scale #2 is one 
inch to the left of the "preferred scale," scale #3 is located one inch to the right, and 
both are 2 rows above the lateral line. Mount the 3 scales from fish #1 over 1, 11, 
and 21 on the gum card as shown in Figure 2. Continuing, mount the 3 scales from 
fish #2 over 2, 12, and 22, etc. 

7. Cover the completed gum card with wax paper. 

8. When sampling a weired system you may use the old AWLforms to record the data. 
Keep the mark-sense forms in camp where they will be clean, dry, and flat. After 
sampling is done for the day transfer the data to the mark-sense forms. It is the 
responsibility of the data collector to transcribe the data before turning it over to the 
port supervisor. 

9. Miscellaneous: 

a. When scales are sampled in wet conditions it is difficult to mount scales in a 
fashion so as to result in a good scale impression being made. Glue often 
obscures scale features and scales frequently adhere poorly to the card. In this 
situation the scales should be remounted. 

b. For adipose clipped fish record the head tag number on the corresponding row 
in the first five columns on the reverse side of the AWL. 

c. Look down the form from two angles after the data has been recorded to pick 
up any glaring mistakes. A common error occurs, for instance, in placing both 
the 4 and 7 of a 475 mm fish in the 100's column with nothing in the 10's 
column. 

d. Keep all fish gurry off forms and erase any stray marks on the forms before 
turning them in to your supervisor. 



e. Write in all comments explicitly and completely under remarks, transfer remarks 
to top margin of AWL. 

1. Responsibility for accuracy lies first with the primary data collector(s). The port 
supervisor will return sloppy or incomplete data to individual collectors. After 
editing a form, place your initials next to card #, but not in left margin. 



LENGTH, SEX AND SCALE SAMPLING PROCEDUREFOR 
ESCAPEMENTSAMPLING USING MARK-SENSEFORMS 

Salmon from escapement are sampled for length, sex, and scales annually by field crews 
throughout the state, as are salmon from the catch. The information is used similarly. 
Data is recorded in a slightly different manner and for this reason a.separate instruction 
section has been prepared this year for escapement sampling. 

Figure 1 s  is an example of a mark-sense form filled out for escapement sampling. Data 
must be recorded on mark-sense forms neatly and accurately. Basically the procedures 
are the same as for catch sampling, with the following exceptions: 

I. Mark Sense Forms 

A. Description: For escapement sampling, AredSamplers (name and W.R.P.). 
(Note: write out species completely using AFS standards listed on the reverse 
of the mark-sense form). 

B. Subdistrict: Complete for all escapement samples. 

C. Stream: Consult the field crew leader. 

D. Location: Fill in the appropriate location for escapement sampling. (i.e. Bear 
River ADF&G camp 055, Nelson River ADF&G camp 056). If a code has not 
been assigned then leave blank. 

II. Gum Cards 

A. Locality: Write out the locality followed by the abbreviation "ESC" (e.g. Hugh 
Smith ESC). 

Remember: Even though conditions are not the best when sampling in the field, 
mark-sense forms should come in neatly written, clean, and flat. Transcribe them if 
necessary. If gum cards get wet, remount the scales. Responsibilityfor data lies with the 
data collector(s) not the port supervisor, or "the people in Kodiak"1 



ALASKA PENINSULA SCALE SAMPLING TECHNIQUE 

The following is an explanation of how salmon scale samples are taken. If you have not 
taken scales before or if you have any questions ask the Peninsula Research Project 
Leader, Jim McCullough, to demonstrate the sampling procedure. Scales must be 
readable to be useful, so follow proper techniques when sampling. 

Important Points to Remember 
Gum Cards 

A scale card is a gum-backed sheet numbered 1 through 40. Samples are placed on the 
cards with no attempt to separate the fish by their sex. 

It is important to keep the gum card dry at all times. If weather does not allow you to do 
this it is best to suspend sampling until dryer conditions prevail. A wet gum card is 
useless as the scales will shift and come off and prevent a readable impression from 
being taken. 

f A new scale card is started for each day. Even if a card is not filled a new card is still to 
be started for each day. Also, a different card is to be used for each location, i.e. Popof 
Head vs. Mainland, Bear Rivervs. Nelson Lagoon. It is important that scale cards and 
numbers match the corresponding AWL sheet. 

Scales 

1. Clean the scale by wetting it and rubbing it between your fingers. Make sure no dirt, 
slime and skin (no silver color) remain on the scale. 

2. Mount the scale on the gum card with the ridged side up. The ridged side is the 
same side that is exposed on the salmon. 

3. One Scale will be taken from sockeye and chum. Two scales will be taken for coho, 
and three scales for king salmon. 

4. Take the preferred scale if it is available, if not available take a scale but note it is not 
preferred. 

5. Scales should be neat, clean, and orderly. 

Age-Weiaht-Lenath (AWL) Sam~lina Form 

Age - Scale samples are taken for age. 
Weight - Taken to nearest tenth of a kilogram on any adult fish not being returned live to 
the water. 
Length - Taken with the fish laying flat from the mid-eye point to the fork of the tail. 
Measure to the nearest millimeter. 

** Fill in all information on the AWL form. 
** Each AWLform should match up with the appropriate scale card. 



Port Codes 

001 - Pelican 
002 - Elfin Cove 
003 - Sitka 
004 - Juneau 
005 - Petersburg 
006 - Ketchikan 
007 - Craig 
008 - Port Alexander 
009 - Metlakatla 
010 - Excursion Inlet 
01 1 - Hoonah 
01 2 - Wrangell 
01 3 - Out of State 
01 4 - Kake 
01 5 - Gedney 
01 6 - Security Bay 
017 - Meyers 
01 8 - Pt. Baker 
01 9 - Klawock 
020 - Yakutat 
150 - King Cove 
151 - Port Moller 
052 - Dutch Harbor 
053 - Akutan 
054 - Sand Point 
055 - Bear River, ADF&G Camp 
056 - Nelson River, ADF&G Camp 
057 - Canoe Bay 



APPENDIXB 

Procedure for Sampling Salmon Smolt 



The same size goal per week is 220 sockeye salmon. It essential that the sample is taken 
randomly. In the event that more than the required sample size is in the smolt trap at the 
time of sampling the trap is to be stirred to assure randomness. When the smolt are 
randomly distributed a small dip net will be used to remove a subsample, this procedure 
will be repeated until the sample goal is met. 

Smolt samples will be kept wet and worked up the day following their capture. Age, 
weight, and length data will be recorded on adult AWLforms as no smolt AWLforms exist. 
Refer to Appendix B and C on the standard procedures for recording data on an AWL 
form. Record at the top of each AWLform: personnel collecting the data, length of time 
the gear was fished, other species and their numbers captured. 

A knife will be used to remove 5-1 0 scales from the preferred area, Figure 2. The scales 
will be mounted on a glass slide as illustrated in Figure 3. The left portion of each slide 
will be labeled with: sample site, location, date, specimen number, and data collectors. 

Smolt lengths will be measured to the nearest millimeter, from the tip of the snout to the 
fork of the tail, Figure 4. 

Excess water will be removed from the smolt before weighing by using a paper towel as 
a blotter. Individual smolt weights will be recorded to the nearest gram. 
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. . 
. . \ ABSTRACT 

. . . . 
. #  A key is ])resented \vith descriptive illustrations to help in field identification 

. . 
. of live, juvenile saimonids in fresh waters of the Pacific Northu*est. Other juve- ! 

nile fish that may be mistakenly identified as salmonids are  included. 
. . .  

INTRODUCTION 

Species ide~itification of live, a n a d r o r . 0 ~ ~  
Oim;;.ilc saln~~mills is Ilnluell~ir a pruulrl,l to , 

. the field biologist. The purpose of this key 
. is to list and illustrate the external characker- 

istics ~vhich 1vil1 expedite fieid identification 
of juvcniie salmonids in the Pacific North\vc!st. 

Five species of Pacific salmon (pink, chdm, 
' sockeye, chinook. and collo) ; four species of 
trout (cutthroat. bras-n, Doily. Varden, and 
rainbow or  steelhead) ; and other juvenile and 
adult f sh  ' that may be mistaken for saimon or  
trout in fresh water are described in this kvy. 

USE OF KEY .-. 

The characteristics for identification ilre list- 
ed in a series of aitcrnative statemer~ts, some 
of ~vhich are illustrated. To use the key, ex- 
amine the first statement; if applicnble. pro- 

. ceed to the ]lest and continue to successive 
sL~tements untii the species is identified. If 
a statement is not applicable, pass to the alter- 

' Especinlly adult smelt, family Osmtridae. 

native characteristics indicnt~d by numbers in 
parentheses (numbers on tile drawings corres- 
pond to numbers of statements in the key). 
Continue in this manner until the specimen is 
identified. Some external cliarnctcristics are  
positive separating features (marked with as- 
terisk), \\whereas others are not. Therefore. two 
or  more statements sllould be zonsidered before 
final rejection. If a precise identification.ccln- . 

not be made using the external characteristics 
---and tile fish can be sacrificed, a positive ident- 
ification can usually be made from internal 
features (marked with double asterisks). A 
bibliography of keys that util'ze more descrip- 
tive internal characteristics is included in this 
paper. . - 

KEY 

1. (47) Adipose fin and scales present. . - 
(Fig. 1) 

2. (48) Fleshy ap1)end;lge a t  base of pelvic 
fins present. 

3. (49) JIolith large, reaching a t  least to 
center of eye. 

Family ~airnonidae 
t 

1 .  



. .. 
I . $  . F i y r e  1.-A hypothetical salmonid showing external characteristics. 

. .. 
i - .  

(17) Anal fin bizher than long, with 8 to 
12 deveioped rays (Fig. 2A) 

(52) * ~ e e i h  9x1 head and shaft of vomer. 
(Fig. 3X) 

Genus Solmo Genus Oncorhvnchus 

I 
Figure 2.-Anal fins: (A) Trout,  enu us Salmo: (B) Pacific salmon, a n u s  O ~ ~ r o r l t ~ ~ ~ c b u r .  T h e  two drawinm 
ahow (lifferences in structure and fin r a y  count. (Xotc tha t  the  length of the annl fin is i ts  overall basal  length. 
and iU heirht  is that distance from the origin of the  fin to  the t ip  of the anterior lobe. In  counting fin ray*, in- 
clulle only those which origin.& f rom the brae and  terminat.  a t  the outer margin of the fin o r  a r e  hnlf a* long 

, [or w a t e r  than] tho longest rry.) - - 
I -. , - 



SHAFT OF VOMER 

,Figure 3.-location of dentition in ( X I  thc roof and (n) Lhc floor of thc mouth of salmonici fishes. (Prcscnce or 
8bscnce of tceth on the, vomcr or tongue may k determinet1 by use of the little finaer or a blunt instrument. The ' 
rmd1 hyoid teeth at the base of the tonguc are located between the gill arches of the lower jaw and are aificuit 
b find.) . c . 

. . 

6. (18) Dorsal fin with large dark spots. '16. ( 2 0 )  Parr marks  almost round. 
1 Trout Rai~lbow o r  

Genus Salmo steelhead trout . (Sa!mo gairdneri) 
7. ($3) Adipose fin not orange; no row of 

pale round spots along lateral line. 
8. (12) *Small hyoid teeth a t  base of tonguc. 

(Fig. 3E) 
9. ( 1 3 )  Not more than five parr marks on 

mid-dorsal ahead of dorsal fin. 
10. (14) Masillary reaching past p o s t ~ r h r  4 

margin of eye. 0. (15)  Red o r  yellowish hyoid mark under 
lower jaw. Tail usually black spotted. 

Cutthroat trout 
* 9 6 (Salmo clarki) 

. 17. 4 Anal fin longer than high, with 13 
or  more developed rays. (Fig. 2B) 

18. (6) Dorsal fin without large dark spots, 
may be black tipped. 

Pacific salmon 
2 4 .. Genu:; 0)zcorhynch~ls 

19. ( 2 0 )  No p a r r  marks. Fly leave fresh . -- 
. . water  while small-approximately 

1.75 inches (45 mm) long. 
Pink salmon 
(0. gorbuschn) 

12. (8) *No teetlr a t  base of tongue. 
13. (9)' Five to 10 parr  marks :ilo11~ mid-dor- 

sal ridzc nhcad of dorsal fin. 
.14. (10)  Jlaxillary short, not reaching past 
- posterior margin of eye. 
16. (11)  No hyoid mark under lower jaw. Few 

or no spots on ti]. 



. . .  
. . . .  .... :. . - 

I 
. . 

. . . . . . . .  

I 
: a ' .  

. -... 4b-w- + .... J,. .- .-----.--. . .-.- - ... - .. _ - . - - .  . - .- - . 
:: c 

... .. .-.-..--. .. -- - 
-.-- . . 

I 

. 20. (16) Pnn. mnrlrs present as vertiml bars 30. (21) Pnrr rn:~rks la]-gc, verticnl bars ccn. 

i -  . o r  oval spots. tcred by I:itci.nl line. 
-21. (30) Pa r r  m:~rlts s11o1-t, estenclil~g little, 31. (28) '*Gill ~.:ilicl.s short nlltl tliici<. fewel 

I .  ' 

I if nny, below Iatcral line. tllnll 28 011 first nrcll. 

I 2%. ( 2 6 )  Gill w l e r s  on first arch, 19 to 26. 32. (28) Adillose fin a t  least pal-tinily pig 
** Pyloric caeca, 140 to 186. men tcd. 

I :  
I 23. (26) Par r  marks faint. Sidcs below Iat- 33. (40) **Plyloric caeca more tlinn SO. 
I 
8 .  

I ernl' line iridescent green. 34. (41) Pnrr marlis broader thnn interspaces 
! . .  24. (27) Snlcll when migrating from fresh 35. (43) Anterior rays of nnnl fill not dis. 
. . 
I ;  • . v-ater, approximately 1.5 inches (40 tinctly longer than rest, not whit( 
I .  . 
I .mm) long. edged. 

. . Clium salmon 3G. (43) Xl~nl fin not pigmented. 
(0. kcta)  37. (44) Elnck spots, when present, cn both 

i 

I .  

21,:!3 
\ .' 

lobes of caudal fin. .: 38. (45) Adipose fin not completely mottled, 

I .  clear area a t  anterior base of fin. 
I , ,$ 1. 39. (46) Black gums along base of lower teeth. . .  1 :  
: I Chinook sdrnon 

17 (0. tshazu~tseha) 
- .  

. . .  . . 3934 
I 38 
i .  . . , . 

. . .  I . . 
I I . . .  

. .  
25. (22) Gill r:tkers on first arch, 30 to 40. 

' - **~ylor ic  caeca GO to 115. 
L .  

35.36 
26. (23) Par r  rnarks usually sharply defined. 

1 :  . - Sides below lateral line silvery, not 
i :  ... . . ... . ,  - . iridescent green. 
t ;  - - --'- 27. (24) Relatively large when migrating 40. (33) **Plyloric caeca less than 80. 
! !  - . . ..-. . from fresh water, approximately 3 41. (341 Parr  marks narrower than inter- 
I :  to 5 inches (80 to 126 mm) long. spaces. 
! I .. : . . . .  . . - - . . . -  
I I ..- 28. (31) Gill clkel-s long and slender, more 42. (35) Xnterior'rays of anal fin e l o n ~ t e d ;  
. t  - /  than 29 on first arch. when depresses they extend to base 

* . . 29. (32) Adipoje fin ciear, not pi-mented. of last ray. (Fig. 2B) 
:I - . . i . .  

I Sockeye salmon . 43. (36) Anal fin ~ igncn ted  between m33, re. 
' :  - .. 
I ,  (0. nerka) suiting in black banding, 
! I ; . . 

i 1 . . -. . 44. (37) Elack spots, \!-hen present, oa upper 
I .  

1. . . lobe of caudal. .. - .- . . 
I 

- 45. (38) Adi~~ose fin completely pigmented. 

i ! . 46. (36) 3Iouth gray to white. 
. - .  

; I 
. . Coho salmon 

(0. kisutch) 

4 1 
-. -. - .. - 

45 

. . . .  . 
. . 

. - I i .. _ .  . 

. . .  !lo . .  
i .  
, I 

.:.. 
.AS., 

... ! .  . . -  28 - '%'-. . ' . 
i t 

42-43 



47. (1) Adipose fin not present; scales pre- 
sent o r  lacking. 

Not Salmonidae 

48. (2) .No fleshy appendage at base of pelvic 
. fins. 

Srnel ts 
Family Osmeridae 

.. . . - . .  .. . -. - . . 
a : . ' .  .49. (31 ..Mouth small, not reaching center of ' . . -  eye; teeth weak or  absent. . . : 

60. (51) Depressed dorsal fin, shorter than 
head. 

Whitefishes 
Genus Coregonus 

61. (50) Depressed dorsal fin, longer than 
+cad. 

Arctic grayling .- 
. .  '(Tirymalltts g r c t i c u )  

8 
Sf (5) **Teeth on head of vomer only. 

Chais 
Genus Salvelintrs 
Dolly Varden (S. mnlnra) 

63. (7) Adipose fin orange; row of d'stinct 

0 
pale round spots alonrr lateral iine. 

Brown trout - 
(Salmo t nr!tn) 

\ 
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Illustrated 
Keys to the 
F\esh-wafer 
Fis es of Alaska 

By JAMES E. M O ~ O W  

Introduction 

This booklet includes all the fishes so far known 
to  inhabit or to occur occasionally in the fresh 
waters of Alaska. Some of them are strictly 

-fresh-water forms, never found in the sea. Others 
are normally marine species that sometimes move 
up the mouths of rivers into brackish or even into 
fresh water. A fairly large number are anadromous, 
spending much of their lives in the sea but 
returning to fresh water to breed, and still others 
are found mainly in fresh water but may move 
downstream in the fall and spend the winter in the 
sea or in brackish water around the river mouths. 

The keys in this booklet are designed to provide 
as simple a means of identification as possible. For 

each species, a brief discussion of its range has 
been included, as well as an outline sketch 
showing the important features of the fish. Many 
of our fishes have ranges that extend far beyond 
the borders of the state, but an identification made 
far outside the geographical areas given here 
should be regarded with suspicion. If possible, 
send such fishes to  the author for further 
checking. Every effort has been made to  insure 
accuracy in these keys. If errors are discovered, 
the author will appreciate learning of them. 

Various versions of these keys have been tested, 
over a period of years, by the author's classes in 
ichthyology at the University of Alaska. Grateful 



appreciation goes to these students for their 
continued interest and patience. Considerable use 
has been made of previous works, and a great deal 
of information on distribution has been gleaned 
from the altogether excellent book, "Freshwater 
Fishes of Northwestern Canada and Alaska," by 
J.D. McPhail and C.C. Lindsey. Anyone wanting 
detailed information on the life histories and 
general biology of northern fresh-water fishes is 
urged to consult that book, although not all of our 
Alaskan fishes are included in it. 

The arrangement of groups and the scientific 
and common names used follow, with a few 
exceptions, the 1970 recommendations of the 
American Fisheries Society's Committee on 
Names of Fishes. 

To the extent possible, technical terms have 
been avoided. However, sometimes such terms 
must be used. There are no other simple ways of 
identifying some structures. Therefore, a glossary 
of the technical terms employed, and sketches 
illustrating most of them, have been included. 

James E. Morrow, Professor of Zoology 
University of Alaska, Fairbanks, Alaska 99701 

Dr. Morrow took his undergraduate studies at Middlebury College and his Ph.0. at Yale. After obtaining 
his doctorate, he led four expeditions for Yale's Bingham Oceanographic Laboratory, studying fishes in 
New Zealand, East Africa. South America and the western Indian Ocean. In 1960 he became Associate 
Professor of Fisheries at the University of Alaska, Fairbanks. For the past 14 years he has worked with the 
fishes of Alaska, guiding both undergraduate and graduate students in fish-related studies and. as 
Professor of Zoology, pursuing his own research on the fishes of the North. 

He is the Ichthyological Editor of COPEIA, the journal of the American Society of Ichthyologists and 

Q 
. Herpetologists, and is the editor of the BIOLOGICAL PAPERS OF THE UNIVERSITY OF ALASKA. 

Glossary 

Adipose f i n  - a small fin-like structure. fleshy 
and without supporting elements, located on 
the mid-line of the back between the dorsal fin 
and the tail. See Fig. 1. 

Anal fin-an unpaired fin located on the mid-line 
of the belly, behind the anus. See Fig. 1. 

Anterior-forward; toward the head. 
Axillary process- an enlarged, more or less 

elongate scale found in the angle between the 
body and the pelvic fin of some fishes. See 
Fig. I .  

'Caudal f in- the tail fin. See Fig. 1. 
Dorsal-above; toward the back. 
Dorsal f in- an unpaired fin located on the 

mid-line of the back. Sometimes in several 
parts. See Fig. I. 

Gill rakers-bony projections on the anterior side 
of the gill arches. Gill raker counts are those of 
the first arch on the left side, and are given 
either as the total count or as the counts of the 
upper and lower parts of the arch separately 
(i.e., 11 -18). In such a case, a raker at the 

angle of the arch is counted with the lower 
part. See Fig. 2. 

interorbital or interorbital space- the  d is-  
tance between the eyes, measured in a straight 
line across the top of the head. 

Lateral line- a sense organ that detects (among 
other things) low frequency vibrations. Appears 
as a row of pores, generally along the middle of 
the side of the body. See Fig. 1. 

Maxillary- the rear-most bone of the upper jaw. 
See Fig. 1. 

Opercle- the gill cover. See Fig. I. 
Palatines- a pair of bones in the roof of the 

mouth. Teeth on these bones may be buried in 
mucus, but may be felt by stroking with a 
needle. See Fig. 3. 

Pectoral f in- the "shoulder fin," located just 
behind the head. Corresponds to the front leg 
of land animals. See Fig. I. 

Pelvic fins- paired fins lying one on either side 
of the mid-line of the belly. Correspond to the 
hind limbs of land animals, but may be located 



in front o f l he  anal f in (abdominal), more or less 
below the pectoral fin (thoracic), or on the 
throat in front of pectoral fin (jugular). See 
Fig. I .  

Posterior - backward; toward the tail. 
Preopercle- the "cheek bone" of fishes. The 

bone lying on the side of the head just in front 
of the gill cover. See Fig. I. 

Pyloric caeca- small, finger-like sacs attached 
to the intestine just behind the stomach. 

Rays- soft, flexible supporting rods in the fins. 
See Fig. I. 

Snout - the distance from the forward end of the 
upper jaw to the anterior edge of the eye. See 
Fig. I. 

Spines- generally rather strong, stiff, sharp 
supporting rods in some fins, especially the 
dorsal and anal fins. See Fig. I. 

Ventral- below; toward the belly. 
Vomer-  a bone in the center of the roof of the 

mouth, separating the palatines. It may have 
teeth only on the anterior part (head) or also on 
the posterior part (shaft) 'or be toothless. 
See Fig. 3. 

I 
How to use the Keys 
I 

In general, begin wi th the "Key to  the Families," page 13. Here 
you will see paired numbered statements (la, I b ;  2a. 2b; etc.). If 
your fish agrees wi th the description in la, it is a lamprey. If it does 
not agree with la ,  go to 1 b. If it agrees with 1 b, go to the number 
given at the end of the statement, in this case. 2. Continue to follow 
the paired descriptions until at last you reach a statement that leads 
to  a name. Thus, t o  identify a pike, you would go l a  (disagrees, go 
to  1 bl; 1 b (agrees, go to  2); 2a (agrees, go to 3); 3a (disagrees, go to 
3bl; 3b (agrees, go to  4); 4a (disagrees, go to  4b); 4b (agrees, go to 
5); 5a (disagrees, go t o  5b); 5b (agrees, go to  10); 10a (agrees, go to 
11); l l a  (agrees, your fish is a pike). The key to the families may 
end up by referring you to a key to the species within the family 
group. Here you will find a similar key that will lead you to the 
particular kind of fish you have in hand. All the keys are used in the 
same way. 

These keys have been designed for Alaskan 
fresh-water fishes only. Attemprs to use them in 
other areas of North America, or for marine fishes 
in Alaska, will almost certainly lead to wrong 
identifica tions. 



Key to the Families 
I 

# 

Description 

................................................ 
No jaws, mouth a round sucking disc. A single dorsal median 
nostril present 

I 

Ib. Mouth with jaws. Nostrils paired, not median. ..................... 
Pelvic fins far back, abdominal in position (see "Pelvic fins" in 

..................................................... glossary) 

I f  Doscript~on 
A p r m  00 to 

Lampreys, 
Family 

Petromyzontidae 

Pop. 
NO. 

21 

2b. 

3a. 

3b. 

4a. 

4b. 

(2) 

(3) 

Pelvic fins forward, just behind head or under head, thoracic or 
jugular in position. ............................................ 
Five rows of keeled bony shields present along body; four 
well-developed barbels present under snout in front of 

....................................................... mouth 

No keeled bony shields on body, although flat shields present in 
one family; no barbels under snout (a single barbel present on tip of 
lower jaw in some). ........................................... 

No lateral line.. .............................................. 

A lateral line present. .......................................... 

13 

Sturgeons. 
Family 

Acipenseridae 

4 

Herrings and 
Shads, Family 

Clupeidae 

5 

25 

27 



f 

9a. 

9b. 

10a. 

lob. 

Ila. 

Ilb. 

12a. 

I( *are.. Dercnoc,on 90  10 

6 

10 

Troutperch, 
Family 

Percopsidae 

7 

8 

Smelts, Family 
Osmeridae 

Grayling, 
Subfamily 

Thymallinae 
of the Family 
Salmonidae 

9 

Desc r ip t i on  

An adipose fin present.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Noadiposefin 

Adipose fin well behind base of anal fin. Pectoral f in reaches past 
base of pelvic fins. Dorsal fin with two spines, anal f in with one 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  spine anteriorly.. 

Adipose fin about over base of anal fin. Pectoral fin does not reach 
base of pelvic fins. No spines in dorsal or anal fins. . . . . . . . . . . . . . . . . . .  

I reg* NO 

61 - 

55 

53 

Sa. 

(81 

(5) 

(10) 

110) 

(4) 

7a. 

7b. 

8a. 

Bb. 

Desc r ip t i on  

Teeth in jaws small and weak, or absent. Scales large. 4-1 1 rows 
above lateral line.. ............................................. 

Teeth in jaws well developed. Scales small, difficult t o  count, 20-27 
rows above lateral line.. ........................................ 
Teeth present in mouth. Front of dorsal f in nearer t o  base of tail 
than to tip of snout.. ........................................... 
No teeth in jaws. Front of dorsal fin closer to tip of snout than to 
base of tail.. ................................................-. 
Caudal fin forked. Snout long, nearly !4 of head length, flattened 
like a duck's bill. Pelvic fin with 10 or 11 rays. ....................... 
Caudal fin rounded. Snout shorter, about H length of head, not 
duck-billed. Pelvic fin with 0.3 rays. ............................... 
Mouth a ventrally placed sucker, lips thick and covered with 
papillae. Distance from snout tip t o  anus more than 2 %  times 
distance from anus to base of tail. ................................ 

5b. 

(6) 

(7) 

6a. 

6b. 

Pelvic axillary process present. ................................... 

Pelvic axillary process absent .................................... 

Dorsal fin long, 18 or more soft rays, its anterior end ahead of 
posterior tip of pectoral fin.. .................................... 

Dorsal fin smaller, 15 or fewer rays, its anterior end behind tip of 
................................................... pectoral f in 

I( Agree. Dncnpt~on  go to 

Whitefishes. 
Subfamily 

Coregonlnae of the 
Family Salmonidae 

Salmons and Trouts, - Subfamily 
Salmoninae of the 
Family Salmon~dae 

11 

12 

Pikes, Family 
Esocldae 

Alaska blackfish, 
Family Dalliidae 

Suckers, Family 
Catostomidae 

(5) 

p.98 N ~ .  

29 

37 

59 

59 

61 



13b. I Eyes in normal position, one on each side of head.. . . . . . . . . . . . . . . . . .  I 14 
, I I 

Pug. 
No 

6 1 
I I 1 I 

If DncrmInon 
Agr-8 goto 

Minnows, Family 
Cyprinidae 12b I 

Description 

Mouth normal, lips not covered with papillae. Distance from snout 
to anus about 1 W times distance from anus to base of 
tail . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

73 

Several free spines in front of dorsal fin, not connected to each 
............. other by membranes. Pelvic fin formed of a single spine. 

I 15a. 11141 1 First dorsal f in made up of spines connected by membrane. NO 
barbel under chin.. ............................................ 

I Flounders. Family 
Both eyes on same side of head. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Pleuronectidae 13a. 

Sticklebacks, Family 
Gasterosteidae / 65 1 

1- 

(2)  

- -- - - -- 

No free spines in front of dorsal fin. Pelvic fin not reduced to a 

15b. 

1 single spine.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

16a. 

17 

Legend 
ASPINE 

15 

-- - 

No spines in any fins (only soft rays). A barbel present under chin 
(may be very small). ............................................ 

I I Body naked or partly covered with bony tubercles or prickles. No 
spinesinanal f in ............................................... 

x DORSAL FIN 

I 

Sculpins, Family 
Cottidae 

ADIPOSE 
FIN A 
4 

Codfishes, Family 
Gadidae 

Surfperches, Family 
Embiotocidae 

(15) 

w CAUDAL 

63 
- -  

Body covered with distinct scales. Anal fin with three 
........................................................ spines 

FIN 

FIGURE 1. A "generalized" fish showing the various structures 
referred to  in the keys. 

- 36  - 
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RAKERS 

-. FIGURE 2. Diagram of a gill arch, showing FIGURE 3. Diagram of the roof of the mouth of a fish 
the gill filaments and the gill . . 

to show the teeth on the jaws, the head and 
rakers. shaft of the vomer bone, and the palatines. 



NGURE 4. Tooth patterns of Alaska lampreys. A. Pacific lamprey, 
Entosphenus tridentatus. B. Arctic lamprey, Lampetra 
japonica. C. River lamprey, Lampetra ayresi. D. Western 
brook lamprey, Lampetra richardsoni. 

Keys to the Species 

LAMPREYS, Family Petromyzontidae 

la. 

Supraoral tooth bar with 3 (rarely 2) sharp teeth; infraoral bar with 
about 5 teeth. Four pairs of lateral tooth plates, the 2 central pairs 
each with 3 points. (Fig. 4A). 

Pacific lamprey 

Entosphenus tridentatus (Gairdner) 
Ranges along the coast as far north as the 
Alaskan Peninsula and the Aleutian Islands. 
Rare in the Bristol Bay area. Recorded also 
from St. Lawrence Island and south to  
southern California. Reaches a length of 
about 3 feet. Seasonally abundant during 
spawning runs. 

Supraoral tooth bar with 2 teeth (rarely with a small central third 
tooth); infraoral bar with 5-10 teeth (usually 7 or 8). Three pairs of 
lateral tooth plates. (Fig. 4, B-Dl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2  



FIGURE 5. Arctic lamprey, Lampetra japonica. A. Male. 0. Posterior 
end of female. Note presence of anal f in and lack of 
urogenital papilla in the female. All four Alaskan lampreys 
are much alike in general appearance, so only the one 
species is illustrated. 

A semicircular row of posterial teeth present below 
infraoral bar (may be hidden by mucus) (Fig. 48) ;  
lateral tooth plates all with 2 points. 

Arc t ic  lamprey (Fig. 5l 

Lampetra japonica (Martens) 
Distributed in Alaska from the Kenai 
Peninsula north to the Arctic Ocean. 
Recorded from St. Lawrence Island, and in 
the Yukon drainage into Canada. Both 
fresh-water and anadromous populations are 
known. Grows to about 2 feet and % pound. 
The non-parasitic, fresh-water form reaches 
about 7 inches. Locally and seasonally 
abundant. 

No posterial teeth. Central pair of lateral tooth plates 
with 2 or 3 points (Fig. 4, C, Dl .  . . . . . . . . . . . . . . . . . 3 

Teeth sharp and strong. Tongue with a large middle 
tooth. Three (rarely 2) points on central lateral tooth 
plates (Fig. 4C). 

River lamprey 

Lampetra ayresi (Gunther) 
Both fresh-water and anadromous popula- 
tions are known along the coast, from the 
lower end of the Lynn Canal on southward. 
Attains length of about 12 inches. Fairly 
common. 

Teeth blunt. No median tooth on tongue. Two (rarely 
3) blunt points on central lateral tooth plates (Fig. 
40) .  

Western brook lamprey 
Lampetra richardsoni Vladykov and Follett 
The only Alaskan record so far is of two 
larvae from Lake McDonald, on the 
Cleveland Peninsula, near Ketchikan. Ranges 
south to Oregon. Maximum length about 6 
inches. 
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FIGURE 6. White sturgeon, Acipenser transmontanus. A. The two 
rows of bony plates in front of the anal fin. T g r  

I 
- 

FIGURE 7. Green sturgeon. Acipenser medroshis. A. The single row 
of bony plates in front of the anal fin. 

I STURGEONS, Family Acipenseridae 

Key to the Species 
la. Ib. 

Bony plates between pelvic fins and anal fin in two Bony plates between pelvic fins and anal fin in a 
rows of 4 to 8 plates each (Fig. 6A) .  Dorsal fin rays single row of 1 to 4 plates (Fig. 7A) .  Dorsal fin rays 
about 45. about 33. - 

Whi te sturgeon (Fig. 6) Green sturgeon (Fig. 3 
Acipenser transmontanus Richardson Acipenser medirostris Ayres 
Found in Alaska from Southeastern to Cook Ranges f iom Southeastern Alaska to the 
Inlet, possibly also in  Bristol Bay drainages. Aleutian Islands and may also be present in 
Anadromous. Ranges south to southern the Bering Sea. Westward to Asia and south 
California. Reaches 20 feet and about 1,500 to  southern California. Anadromous. Length 
pounds. Not common in Alaska. - t o  about 7 feet, weight to 300 pounds. Not 

common in Alaska. 



FIGURE 8. Sea herring, Clupea harengus pallasi. 

FIGURE 9. American shad, Alosa sapidissima. 

27 

HERRINGS AND SHADS, Family Clupeidae 

Key to the Species 

Distance from front of dorsal fin to tip of snout about Distance from front of dorsal fin to tip of snout mudh 
equal to distance from front of dorsal fin to base of. less than distance from front of dorsal fin to base of 
tail. Teeth present on vomer in roof of mouth (Fig. 3) tail. No teeth in roof of mouth. - 

Sea herring (Fig. 8) American shad (fig. 91 

Clupea harengus pallasi Valenciennes Alosa sapidissima Wilson 
Present in the Arctic Ocean and south to Introduced into California and Oregon in the 
California, west to Asia. A marine form that late 19th century from the east coast, the 
sometimes enters rivers. Achieves 15 inches shad has spread north to  Kodiak Island and 
in length. Seasonally abundant. Cook Inlet in Alaska and west to  Asia. 

Anadromous. Up to 30 inches long, and 5 to 
8 pounds weight. Not common in Alaska. 



FIGURE 10. Snouts of whitefishes. A. Bering cisco, both jaws equal. B. Least cisco, tip of 
lower jaw projecting slightly beyond upper jaw. C. Round whitefish, lower 
jaw shorter than upper and profile of upper lip overhanging. 

FIGURE I I. Inconnu, Stenodus leucichthys. Commonly called "sheefish" in  Alaska. 

WHITEFISHES, Subfamily ~ o r e ~ o n i n a e  
o f  t h e  Family Salmonidae 

I J 

Key to the Species 
l a .  2b. 
Lower jaw equal to or longer than upper jaw. Profile Mouth moderate, upper jaw not reaching posrerior 
of upper lip not overhanging lower jaw (Fig. edge of pupil. More than 20 gill rakers on lower limb 
fOA,B) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 offirstarch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 

I b .  3a. (21 
I 

Lower jaw dlstlnctly shorter than upper jaw. Prof~le Mouth superior, tip of lower jaw generally projects 
of upper Ilp vertlcal or overhanging (Fig. 70C) . . 5 sllghtly beyond upper jaw (Fig. IOB). Pelvlc fins black 

2a. (1) or dusky In adults. 

Mouth large, posterlor end of rnaxlllary (upper jaw) Least cisco (Fig. 12) 
reaches below posterlor margin of pup11 of eye. Gill Coregonus sardinella Valenciennes 
rakers 13-17 on lower l~rnb of f~rst arch. Found from Bristol Bav to the Arctic Ocean 

lnconnu or Sheefish (Fig. 77) 
Stenodus leucichthys (Gijldenstadt) 
Found in Alaska from the Kuskokwim River 
north and east to the Meade River, but 
absent from some of the streams in 
between. Quite abundant in the entire Yukon 
drainage. Another subspecies is in the 
Mackenzie drainage in Canada. May reach a 
weight of more than 60 pounds and a length 
of 5 feet. Seasonally abundant. 

and more or less generally throughout the 
Interior. Also recorded from St. Lawrence 
Island. Reaches a length of nearly 18 inches. 
Seasonally abundant. 

Mouth terminal, tip of lower jaw not projecting 
beyond tip of upper jaw (Fig. 10A). Pelvic fins always 
pale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 



-._______________________________-._---.----------------------- FIGURE 12. Least cisco, 
Coregonus sardinella. 
Note the dusky 
pelvic fins. 

I In 
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FIGURE 13. Bering cisco, Coregonuslaurettae. Note the pale pelvic fins. The Arctic cisco, Coregonus 

autumnalis, appears identical with this species but has more gill rakers. 

21-25 gill rakers on lower limb of first arch. 

Bering cisco (Fig. 13) 
Coregonus laurertae Bean 
Found from Cook Inlet north and east to the 
Oliktok River on the Arctic coast. Also well . 
up the Yukon River, at least as far as 
Rampart, probably widely distributed in the 
Interior. Length to nearly 16 inches. 
Seasonally and locally abundant. 

26-31 gill rakers on lower limb of first arch. 

Arctic cisco (Fig. 13) 

Coregonus autumnalis (Pallas) 
Known from most of the river systems that 
empty into the Arctic Ocean. Apparently 
absent from the Bering Sea and southward. 
Up to about 2 feet and over 5 pounds. 
Seasonally abundant. 

5a. (1) 
Membrane around eye with a distinct notch below 
posterior edge of pupil (Fig. 14A). A single flap 

. . . . . . . . . . . . . . . . . . . . .  between nostrils (Fig. 74B). 6 

Membrane around eye without a notch. A double 
. . . . . . . . . . . . . . . .  flap between nostrils (Fig. 74C). .7 

FIGURE 74. 

Eyes and nasal flaps of whitefishes. A. Head of the 
round whitefish, showing the notch in the eye 
membrane. B. Nostrils of the round whitefish, with a 
single flap between the anterior and posterior 
openings. C. Nostrils of the Alaska whitefish, with a 
double flap between the openings. INB-One needs 
a fairly strong magnifying glass to see these flaps 
clearly.) 



Snout blunt as seen from above. Lateral line with less 
than 70 pored scales. 14-33 pyloric caeca. 

Pygmy whitefish (Fig. 1R 

Prosopium coulteri (Eigenmann and 
Eigenmann) 
In Alaska, found in the Bristol Bay region 
and in Southcentral Alaska. Also present in 
Washington, Montana. British Columbia, 
Yukon Territory and in Lake Superior. 
Usually less than 6 inches long. Fairly 
abundant locally. 

Snout rather pointed as seen from above. Lateral line 
with more than 70 pored scales. Pyloric caeca 50 or 
more. 

Round whitefish (Fig. 716) 

Prosopium cylindraceum (Pallas) 
From the Taku drainage in Southeastern 
Alaska north to  the Noatak and throughout 

the Interior. The range extends east all 
across North America and south to the Great 
Lakes and New England. Westward in 
Siberia to the Yenisei River. Attains lengths 
up to  20 inches, weights to nearly 5 pounds. 
Seasonally and locally abundant. 

7a. (5) - 
Gill rakers short, the longest raker less than 115 of 
interorbital width. Profile of head smoothly convex or 
only barely concave. Hump behind head absent, or at 
least not at all prominent. 

Broad whitefish (fig. 171 

Coregonus nasus (Pallas) 
Found in  Bering Sea drainages from the 
Kuskokwim River north to the Arctic Ocean. 
Also widely distributed in the Interior. In 
Siberia, west at least as far as the Pechora 
River. Reported to  reach 35 pounds in 
Siberia. Largest Alaskan specimens probably 
less than 10 pounds. Seasonally abundant. 



FIGURE 18. Alaska whitefish, Coregonus nelson;. The Humpback and 
Lake whitefishes closely resemble this species but differ in 
number of gill rakers. 

7b. 9a. (8) 
Profile of head distinctly concave between snout and Total gill rakers 23-27, average counts around 
nape. A pronounced hump behind head in adults. 24 or 25. 
Longest gill raker longer than 115 of interorbital 
width . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 

Alaska whitef ish (Fig. 18) 

8a. (71 Coregonus nelsoni Bean 
Found chiefly in the Yukon drainage, from 

Total gill rakers, 19-24, average counts around the Bering Sea throughoul the Interior. Also 
21 or 22. present in the Kobuk-Selawick area and 

possibly in the Wulik River. Average weight 
probably less than 5 pounds. Seasonally 

Humpback whi tef ish (Fig. 781 abundant. 
Coregonus pidschian (G melin) 
Bering Sea and Arctic Ocean drainages from 
the Kuskokwim River to the Arctic coast. 
Generally does not go far inland except in  
the Kuskokwim. A very similar fish, which 
may be the same species, ranges west all 
across Siberia. Average weight probably less 
than 10 pounds. Seasonally abundant. 

8b. 

. . . . . . . . . . . . . . . . . . . . . . . . . .  Total gill rakers 23-31 9 

9b. 

Total g ~ l l  rakers, 24-31, average counts around 26 
or more. 

Lake whitef ish (Fig. 78) 

Coregonus clupeaformis (Mitchill) 
Alaskan records to date are confined to a 
few locations in the upper Yukon drainage. 
Ranges eastward across Canada, south to 
the Great Lakes and the Susquehanna River. 
Largest specimen known was one of 42 
pounds taken in Lake Superior in 1918. 



FIGURE 19. Cutthroat trout, Salmo clarki. In Alaska, most fresh-water 
populations are heavily spotted, as shown, but in more 
southerly populations the spots are generally not so 
numerous. Spots are missing on freshly sea-run cutthroats. 

Rainbow trout, 
Salmo gairdneri. 

SALMONS AND TROUTS, Subfamily 
Salmoninae o f  the Family Salmonidae. 

Key to the Species (Adults only) - 
la. Cutthroat t r o u t  (Fig. 191 

Analrays8-12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 Salmo clarki Richardson 
Southeastern Alaska, north t o  Prince 

Ib. William Sound. Other - subspecies range 
southward as far as Nevada. The record 

. . . . . . . . . . . . . . . . . . . .  Anal rays 13-19 (rarely 12). : 8 weight is 41 pounds, but most weigh 1 to 4 
pounds. Locally abundant. 

2a. (1) 

Teeth present on both head and shaft of vomer bone 
in roof of mouth (Fig. 3). Spots on body dark brown 3b. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  or black. 3 No teeth on ilosr of mouth hehlnd tongue. Generally 
no red slash under jaws (present in some Bristol Bay 

2b. populations). A reddish band on sides, most 

Teeth on head of vomer, none on shaft. spots on prominent in spawning males but absent on freshly 
body pale or red, never brown or black. 4 sea-run individuals. Upper jaw reaches little. if any. . . . . . . . . . .  

behind eye in adults. 

3a. (2) 

Small teeth present on floor of mouth behind tongue Rainbow t rou t  (Fig. 20) 

(hard to see). A red slash under lower jaw (usually Salmo gairdneri Richardson 
pale in sea-run fish and missing in some fresh-water Ranges from Southeastern Alaska north to  
populations). No red band on sides. Upper jaw the drainages of Bristol Bay. Has been 
reaches well behind eye in adults. introduced into a number of lakes in the 



2 i n  

/RE 21. B r o ~ k  trout, Salvelinus fontinalis. 

FlGURE22. Lake trout, Salvefinus narnaycush. Wl 

Interior. Widespread, either naturally or by 
introduction, in the rest of the U.S. and 
much of Canada. Largest on record weighed 
52.5 pounds. Locally abundant. 

Dark green wavy marks on back and dorsal fin. 

Brook t rou t  (Fig. 21) 

Salvelinus fontinalis (Mitchill) 
An eastern species that was introduced into 
Southeastern Alaska some years ago. Up t o  
3 feet and 15 pounds, but usually less than 
12 inches. Rare in Alaska. 

Lake t rou t  (Fig. 22) 
Salvelinus narnaycush (Walbaum) 
Found in most suitable lakes from the Alaska 
Peninsula northward. Present in the Copper 
River drainage, Kobuk River, Noatak River 
and in many lakes of the Interior and arctic 
parts of the state. Absent from the lower 
Yukon drainage. Ranges all across Canada, 
south to the Great Lakes region and northern 
New England. Up to  4 feet and 102 pounds. 
but usually much smaller. Locally abundant. 

Caudal fin only slightly forked. Spots on body round. 
may be red, pink or yellow in life. Pyloric caeca 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13-74 6 
4b. 
No dark green marbling on back or dorsal 6a. (5) 
fin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 . . . . . . . . . .  Pyloric caeca 13-35. Stream spawners. .7  

Caudal fin deeply forked. Body color dark green to  
grayish, with numerous oval or irregular whitish t o  
yellow spots on sides and back. Pyloric caeca 90-200. 



N G U R E ~ ~ .  Dolly Varden, Salvelinus malma. The Arctic charr and 
Angayukaksurak charr look very much like the Dolly 
Varden, but the Angayukaksurak charr is black and the 
Arctic charr has more gill rakers and pyloric caeca. 

6b. 7b. 

Pyloric caeca 30-74. Lake spawners. Body not black. Pelvic fin rays usually 9. 

Arctic charr (Fig. 23) 

Salvelinus alpinus (Linnaeus) 
Found from Kodiak and the Aleutians to the 
Arctic coast and at scattered locations in the 
Interior, such as Wonder Lake in Mount 
McKinley National Park. Its general 
distribution is circumpolar, including the 
British Isles. Iceland, Europe, northern 
USSR. Size up to about 3 feet and 26 
pounds, usually much smaller. Locally and 
often seasonally abundant. 

Body black with fiery red spots. Pelvic fin rays 
usually 10. 

Angayukaksurak charr (Fig. 23) 
Salvelinus anaktuvukensis Morrow 
Confined to headwaters situations high in 
the Brooks Range, from Howard Pass to the 
Aichilik River. This is a very rare species. 
Maximum length probably less than 1 foot. 

Dolly Varden (Fig. 23) 

Salvelinus malma ( W a l ba u m 1 
Ranges from Southeastern Alaska to the 
Arctic coast and in scattered locations in the 
Interior. The Aleutian Islands mark the 
boundary between a northern and a 
southern subspecies. Both anadromous and 
strictly fresh-water populations are known. 
Ranges eastward to the Mackenzie system, 
south to Nevada. The same or a very similar 
form is also found in northeastern Siberia. 
Reported to reach a length of over 3 feet and 
a weight of 40 pounds. Locally and 
seasonably abundant. 

Distinct black spots present on back and tail. . . . . . .9 

8b. 
No distinct black spots on back or tail, although fine 
speckling may be present. . . . . . . . . . . . . . . . . . . . . 12 



9a. (81 1 Ob. 

Spots large, more or less oval, longest as long as Gill rakers less than 25.. . . . . . . . . . . . . . . . . . . . . . .  11 
diameter of eye. Scales small, 170 or more in first row 
above lateral line. 

Ila. (10) 

Pink salmon (Fig. 24 

Oncorh ynchus gorbuscha (Walbaum) 
Found from Southeastern to  the Arctic in 
coastal streams. Anadrornous. Ranges south 
to  the Sacramento River in California, east 
to the Mackenzie, west to the Lena River in 
Siberia. Up  to  30 inches and about 14 
pounds. Locally and seasonally abundant. 

Spots small and irregular, the largest smaller than eye 
diameter. Scales larger, 155 or less in first row above 
lateral line. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 

Gill rakers 30-40. 

Sockeye salmon-See page  45. 

Tail fin with small black spots on both upper and 
lower lobes. Gum line of lower jaw black. Anal rays 
15-17, pyloric caeca 140-185.- 

Chinook salmon (Fig. 253 

Oncorhynchus tshawytscha (Walbaum) 
Ranges in Alaska from Southeastern north 
to Point Hope. Present in most rivers of the 
Interior. Anadromous. Found also as far 
south as the Ventura River, California, and as 
far west as the Anadyr River in Siberia. 
Heaviest official record is 126 pounds. 
Another reported at 135 pounds. Seasonally 
abundant. 



---. - ---._.____^____._ -.---.- 

FIGUREZ8. Sockeye salmon, Oncorhynchus nerka. A. Breeding male. B. Mature female. 

11 b. Mackenzie and south to  the Sacramento 
River in  North America, and in Asia from 

Tail fin either without s ~ o t s  or spotted only on the Korea north and west t o  the Lena River in 
upper lobe. Anal rays 13-15. Gum line of lower jaw Siberia. Mav attain over 3 feet and 33 
not black. pounds. seasonally abundant. 

Coho salmon (Fig. 26) 12b. 

Oncorhynchus kisutch (Walbaum) 
Found in coastal streams from Southeastern 
Alaska north to Point Hope, but  rare north of 
Norton Sound. Also goes well inland in the 
Yukon and Kuskokwim drainages. 
Anadromous. Ranges south to  Monterey 
Bay, California, and west as far as the 
Anadyr River in Siberia. May reach nearly 40 
inches and 31 pounds, usually about 10 
pounds. Seasonally abundant. 

Gill rakers 18-28, short, stout, smooth and widely 
spaced. Pyloric caeca 163-249. 

Chum salmon (Fig. 271 

Oncorhynchus keta (Walbaum) 
Ranges in Alaska from Southeastern to the 
Arctic coast and throughout the Interior. 
Anadromous. Also found eastward to the 

Gill rakers 30-40. long, fine, serrated and closely 
spaced. Pyloric caeca 45-1 15:- 

Sockeye salmon (Fig. 2W 

Oncorhynchus nerka (Walbaum) 
This species appears twice in the key 
because some populations are spotted (cf 8a 
and 8b), especially in the young. Ranges in 
Alaska from Southeastern north to Point 
Hope, but the most northerly major 
population is on the Seward Peninsula. 
Found inland in the Yukon as far upstream 
as the mouth of the Koyukuk, and in the 
Kuskokwim River. Anadromous. Its total 
distribution extends south to  the Klamath 
River, California, and west to the Anadyr 
River in Siberia. Also present in the 
headwaters of the Peace River in Canada. 
Reaches a length of nearly 3 feet and weight 
of 15 pounds. Locally and seasonally 
abundant. 
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FlGURE29. Brook trout 3 %  inche 

FIGURE 30. Rainbow trout 3 % inches long./. - '- ' '. 1.. 
Y'.::' .-.- 

FIGURE 3 7. Cutthroat trout 3 'h inches long. 

Key t o  young salmon and t rout  less than 
about  5 inches long 

HABITAT 
l a .  3b. RFGIOhIAI O F F E E  

Anal rays 8-12. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 No red or yellow spots along lateral line. Width of 
' 

dark parr marks along lateral line less than width of 
I b .  lightareas.. .;. 4 * . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  Anal rays 13 or more (rarely 12). .6 4a. (3) 

2a. (1 1 Usually 5 to 10 dark marks along middle of back in 

fin with distinct dark spots, or first dorsal ray front of dorsal fin. Black borderof adipose fin with 

isblack 3 only one break or unbroken. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2b. Rainbow t rou t  (Fig. 301 

Dorsal fin without dark spots, first ray not black (lake 
Salmo gairdneri Richardson 

. . . . . . . . . . . . . . . . .  trout may have falnt dark bars). 5 4b. 

3a. (2) No more than 5 (usually 4 or less) dark marks along 
back in front of dorsal fin. Black border of adipose fin Red or vellow spots present along lateral line. usually one or more breaks- Combined width of dark Darr marks alono lateral line 

equal to or greater than combined widYth of light 
areas between. 

Cutthroat t r ou t  (Fig. 311 

Salmo clarki Richardson 
Brook t rou t  (Fig. 29) 

Salvelinus fontinalis (Mitchill) 



NGURE32. Lake trout 5 inches long. / 

FlGURE34. Pink salmon 2 inches long. 

FIGURE 33, Dolly Varden 4 inches long. 

5a. (2) 6a. (1) 

Parr marks in form of vertical bars. Width of light No parr marks. Maximum size in fresh water about 
areas usually equal to or greater than width of dark 2 rnches. 
areas. Distance from snout to front of dorsal fin 
about one-half distance from snout to base of tail. 

Lake trout (Fig. 32) 

Sa/velinus nama ycush (W a 1 bau m) 

Pink salmon (Fig. 34 

Oncorhynchus gorbuscha (Walbaum) 

5b. Parr marks present. Maximum size in fresh water up 
to 5 inches or more. . 7  . . . . . . . . . . . . . . . . . . . . . . . . . .  Parr marks are irregular blotches. Width of dark areas 

greater than width of light areas. Distance from 
snout to front of dorsal fin less than one-half distance 7a. (6 )  
from snout to base of tail. 

Parr marks short, elliptical or oval, not much longer 
than vertical diameter of eye, reaching little, i f  any, 

Dolly Varden and Arctic charr (Fig. 33) below lateral line. .8 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Salvelinus malma (Walbaum) and Salvelinus 
alpinus (Linnaeus) 7b. 

Parr marks tall vertical bars, almost bisected by 
lateral line, highest parr mark much longer than 
vertical eye diameter. . . . . . . . . . . . . . . . . . . . . . . . . .  9 
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FIGURE35 Sockeye salmon 3% inches long. - - -  

;URE37. Coho salmon 4 inches long. \% Lhk& 

FlGURE38. Chinook salmon 5 inches long. 

Gill rakers about 11 + 18. A row of definite black 
s ~ o t s  on back. 

Coho salmon (Fig. 37) 

Oncorhynchus kisurch (Walbaum) 

Sockeye salmon (Fig. 335) 

Oncorhynchus nerka (Walbaum) 
First anal ray not elongate. Anal fin usually without 
dark pigment behind leading edge. Adipose fin 
pigmented only around edges. 

Gill rakers about 10+ 14. Black spots on back, if 
present, irregular in position. 

Chinook salmon (Fig. 381 

Oncorhynchus tshawytscha (Walbaum) 

Chum salmon (Fig. 361 

Oncorhynchus keta (Walbaum) 

First anal ray elongate, producing a concave outer 
margin to anal fin. Usually some pigment behind 
white leading edge of anal fin. Adipose fin uniformly 
dark. 



FlGURE39. Arctic grayling, Thymallus arcticus. 

GRAYLING, Subfamily Thymallinae 
of the Family Salmonidae 

Key to the Species 
Th ymalfus arcticus (Pa llas) 



FIGURE 40. Longfin smelt. Spirinchus thaleichthys. 

. . . . . . . . . . . . . . . .  .__ 
-... .--. ._...... - 

f? 
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FIGURE 41. Pond smelt, Hypornesus olidus. 

I SMELTS, Family Osmeridae 

Key to the Species 

1 a. Longfin smelt (Fig. #I 
Teeth on vomer bone in roof of mouth, (see Fig. 3); Spirinchus thaleichthys IAyres) 
small and numerous, not like canine teeth. . . . . . . .  . 2  Found along the coast from Southeastern 

north to the Nushagak River in the Bristol 

Ib. Bay area. Anadromous. The range extends 
south to San Francisco Bay. Length to 6 

One or more large canine teeth on each wing of inches. Locally and seasonally abundant. 
vomer (may be mtssing in spawning adults of the 
Eulachon). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 3a.(21 

Pelvic fin bases before or under anterior end of dorsal 
2a. (1) fin. Lateral line scales 54-62. 

Mouth small, umer iaw not reachina behind middle Pond smelt (Fiq. 41) - 
of pupil of eye. ~ e e t h  in roof of moutG in two rows on 
both vomer and palatines. . . . . . . . . . . . . . . . . . . . . .  3 Hypornesus olidus (Pallas) 

Found in Alaska in the Copper River and in 
Bering Sea drainaaes as .far north as the 
Kobuk River. Also ;resent in the Mackenzie 
River in Canada. and in Asia from northern 

Mouth large, upper jaw reaching at least to middle of Hokkaido westward to the Alazeya ~ i v e r  in 
pupil of eye. Teeth in single row on vomer and Siberia. Usually up to about 6 inches long. 
pala tines. May be abundant locally and seasonally. 



FIGURE 42. 

NGURE 43. 

8 

NGURE 44. 

Surf smelt. ~ v ~ o m e s u s  pretiosus. //, .A 

Eulachon, Thaleichthys pacificus. 

Surf smelt, Hypomesus pretiosus. 

Eulachon, Thaleichthys pacificus. 

- 

l in  

Rainbow smelt, Osmerus mordax. 
I gn 

Rainbow smelt, Osmerus mordax. 

Pelvic fin bases behind anterior end of dorsal fin. 
Lateral line scales 66-76. 

Surf smelt (Fig. 421 

Hypomesus pretiosus (Girard) 
Found in the sea, sometimes entering fresh 
water, from Yakutat south. Range extends 
southward to Long Beach, California. Up to  
nearly a foot long. Seasonally abundant. 

Anal rays 18-23. Front of dorsal fin behind a vertical 
through front of pelvic fin base. 

Eulachon (Fig. 431 

Anal rays 11-16. Front of dorsal fin on or ahead of a 
vertical through pelvic fin base. 

Rainbow smelt (Fig. 441 

Osmerus mordax (Mitchill) 
Coastal regions of Alaska from the south- 
eastern part of the state north to the Arctic 
coast. Present also on Saint Lawrence 
Island. Anadromous. The range in North 
America extends south to  Vancouver Island. 
Westward in Asia t o  the White Sea. May 
reach a foot in length. Seasonally abundant. 

Thaleichthys pacificus (Richardson) 
A n  anadromous fish found in Alaska from 
Southeastern to Bristol Bay. The range 
extends south along the coast to Bodega 
Head in California. Reaches a length of 
about 12 inches. Seasonally abundant. 



NGURE45. Alaska blackfish, Dallia pectoralis. 

% / G U R E ~ ~ ,  Northern pike, Esox lucius. 

ALASKA BLACKFISH. Family Dalliidae 

Dallia pectoralis Bean 
There is only one species in this family, the 
Alaska blackfish, Dallia pectoralis Bean (Fig. 
45). It ranges from the Alaska Peninsula 
north to the Arctic coast, mainly in coastal 
areas. Found also in the Kuskokwim River, 
on Saint Lawrence, Saint Matthew and 
Nunivak Islands, and in the Yukon drainage 
as far upstream as Fairbanks. Introduced 
into Hood Lake, Anchorage, and to Saint 
Paul Island in the Pribilofs. Ranges westward 
to the Chukhotsk Peninsula in Siberia. 
Anains a length of 8 to 10 inches in some 
areas. Locally abundant. 

PIKES, Family Esocidae I 
Esox lucius Linnaeus 
Only the Northern pike, Esox lucius 
Linnaeus, (Fig. 46), of this family is found 
in Alaska. Within the state, it ranges from 
the Alaska Peninsula streams that drain into 
Bristol Bay northward to the Arctic coast 
and throughout the Interior. An isolated 
population is in the Ahrnklin River and some 
ponds near Yakutat. The overall range of the 
species is circumpolar. Reaches at least 4 
feet and 50 pounds. Abundant. 
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FIGURE 47. Lake chub, Couevus plumbeus. 6) 

FIGURE 49. Troutperch, Percopsis orniscomaycus. 

FIGURE 48. Longnose sucker, 
Catosromus catostomus. 

I MINNOWS, Family Cyprinidae 

Couesius plumbeus ( Agassiz) downstream as Nulato. Ranges eastward 
Although this is one of the largest families of across Canada to Nova Scotia, south to New 
fishes, only one species, the Lake chub, England and the Great Lakes in the east, t o  
Couesius plumbeus (Agassiz), (Fig. 43 ,  the upper Fraser and Columbia rivers in the 
occurs in Alaska. It is found only in the west. Up to  6 inches long, but usually less 
Yukon River and its tributaries, as far than 4 inches. Abundant. 

SUCKERS, Family Catostomidae 

Catostomus carostomus (Forster) 
Only one species, the Longnose sucker, 
Catostomus catosromus (Forster), t Fig. 43, 
is found in Alaska, where it occurs 
throughout the state in drainages emptying 
into the Arctic Ocean or the Bering Sea. Its 
entire range extends from the Yana River in 
Siberia east to the Atlantic coast of North 
America, south to Maryland. Reaches 2 feet 
and about 6 pounds. Abundant. 

TROUTPERCHES, Family Percopsidae 

Percopsis omiscoma ycus (Walbaum) 
The Troutperch, Percopsis orniscomaycus 
(Walbaum). (Fig. 49). the only member 
of this group present in Alaska, is found 
within the state only in the Porcupine and 
Yukon rivers, from about the mouth of the 
Andreafsky River on upstream. Its range 
extends generally southeastward across 
North America to West Virginia and New 
England. Reaches length of about 4 inches in  
Alaska. and rather scarce here. 



FIGURE SO. Burbot, Lota lota. 

FIGURE 57. Arctic cod, Boreogadus saida. 

COOF1SHES, Fami ly  Gadidae I 
Key to the Specles 

la.  2b. 

Three dorsal fins and two anal fins present. . . . . . . 2 Lower jaw eauai l o  or langer than upper jaw. More 
than 30 g~ll rakers. 

Ib. 

Two dorsal fins ana one anal fin present. 

Burbo t  (Fig. 50) 

Lota lota (Linnaeus) 
The only fresh-water codfish, the burbot is 
present in most Alaskan streams from the 
Copper River drainage north and west to  the 
Bering Sea and the Arctic Ocean. The entire 
range of the species is circumpolar, w i th  
several subspecies in different parts o f  the 
world. Up to  4 feet long and 60 pounds 
weight. Common. 

2a. (1) 

Upper jaw longer than lower jaw. Less than 30 gill 
rakers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3  

Arct ic  c o d  (Fig. 57) 

Boreogadus saida (Lepechin) 
A marine form, known f rom the Arctic 
Ocean and Bering Sea, sometimes enters 
rivers. Circumpolar in its entire range. 
Reaches about 1 foot maximum length. 
Locally abundant in the sea, but  scarce in 
fresh water. 

3a. (2) 

Length of  c h ~ n  barbel equal to at  least three-fourths 
of eye diameter (in yoting) to longer than eye 
diameter (in adults). Lensih of space between 2nd 
and 3rd dorsal fins less than eye diameter. 



FIGURE 53. Saffron cod, Eleg~nus grac~lis. 

,a 
FIGURE 54. Threespine stickleback, Gasterosteus aculeatus. 

Pacific cod (Fig. 52) 

Gadus macrocephalus Tilesius 
A marine species, sometimes entering rivers, 
found from the Bering Sea south to Oregon 
on the North American coast, found also on 
the Asian side south to the Yellow Sea and 
Sea of Japan. Reaches a length of about 3 
feet. Abundant in the sea, but scarce in fresh 
water. 

Barbel never longer than one-naif eye diarnerer. 
usually about equal i o  or shor:er than diameter of 
pupil. Length of space between 2nd and 3rd dorsal 
fins equal to or greater than eye diameter. 

Saffron cod (Fig. 53) 

Eleginus gracilis (Tilesius) 
A marine form, sometimes enters rivers. 
Known from the Arctic Ocean and Bering 
Sea, south to Sitka on the North American 
side, to the Yellow Sea on the Asian side. 
Grows to about 2 pounds. Scarce in fresh 
water. 

STICKLEBACKS, Family Gasterosteidae 

Key ?o the Spec~es 

la.  

Two to four free solnes, not connected by 
membranes, on mid-sne of back in front of dorsal fin. 

Threespine stickleback (Fig. 54 

Gasterosteus aculeatus Linnaeus 
Found in Alaska from Southeastern to  the 
Aleutian Islands, Bristol Bay and Saint 
Lawrence Island. Also present on the 
Seward Peninsula. Both marine and fresh- 
water forms are known. In western North 
America, the range extends south to  Baja 
California. Also known from coastal regions 
in Asia, Europe and eastern North America. 
May attain 4 inches. Locally abundant. 



FIGURE 55. Ninespine stickleback, 
Pungitius pungrrius. 

FIGURE 56. Shiner perch, 
Cymatogaster aggregata. 

.. -.  . 

FIGURE 57. Pacific staghorn sculpin, Leptocottus armatus. 

Seven to 12 free s~ ines  on mid-line of  back in front of 
dorsal fin. 

I SCULPINS, Family Cottidae 1 
Key :c! the Species 

1 a. 
Ninespine stickleback (Fig. 59 Dorsal fins touchins each other or only very slightly 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Pungitius pungitius (Linnaeus) separated 2 
Found in Alaska in coastal regions from - 
Cook Inlet north to the Arctic coast. Its 
general distribution is circumpolar. Reaches Ib. 
3 t o  4 inches length. Locally common. . . . . . . . . . . . . . . . . . . .  Dorsal fins well separ~red 6 

SURFPERCHES, Family Embiotocidae 
Ucper spine on przJ~erculum moderately long, 
branched, antler-like. ; ~ ~ t h  3 or 4 spinules. 

Cymarogasrer aggregata Gibbons 
Of the three members of this family that are Pacific staghorn sculpin (Fig. 5fl 
found in Alaska, only one, the Shiner perch, 
Cymatogaster aggregata Gibbons, (Fig. 561, Leptocottus armatus Girard 
enters fresh water. It is found in South- In Alaska, found from Kodiak to South- 
eastern Alaska, from about Wrangell on eastern, in both marine and fresh waters. 
southward. The range continues south to  Ranges south to San Ouintin Bay, Baja 
Todos Santos Bay, Baja California. Reaches California. Up to 18 inches long. Often quite 
a length of about 6 inches. Locally abundant. abundant. 



FIGURE 52 3. Slimy sculpin. Cottus cognatus. 
A. Under side of the head to 
show the two  pores at the 
tip of the chin. 

FIGURE 59. Prickly sculpin, Cottus asper. 
A. Under side of the head to  
show the single pore at the 
t ip o f  the chin. 

4 , .. 

FIGURE 60. Coastrange sculpin. Cottus aleuticus. 

Ume: preopercular spine short, simple, not 
branched . . . . . . . . . . . . . . . .  . . .  . . . . . . . . . . . . . .  3 

Lateral line ends unaer middle of second dorsal fin, 
although there may t e  rsolared pores farther Dehind. 
Two fiores on tip of chin ar mid-line. !Fig. 58A). 

S l imy  scu lp in  (Fig. 58) 

Cottus cognarus Richardson 
Found in Alaska from the Copper River 
drainage north and west t o  streams 
emptying into the Bering Sea and Arctic 
Ocean. Generally present t h rou~hou t  the 
interior and also on  Saint Lawrence Island. 
Distributed f rom eastern Siberia eastward 
across northern North America to the east 
coast, south as far as the Great Lakes, wi th  a 
few isolated populations even farther south. 
Does not exceed 5 inches in  length. 
Common. 

Lateral line extends to beh~nd anal fin. One pore on 
l ~ p  of c h ~ n  a t  m~d- l ine (Fig. 59A) . . . . . . . . . . . . 4 

Palat~ne teeth preselt, well developed (Fig 3). 

Pr ick ly  scu lp in  (Fig. 59) 

Cottus asper Richardson 
The range of this species in  Alaska is in the 
coastal streams from the Kenai Peninsula 
southward. Outside Alaska, the prickly 
sculpin is found as far south as the Ventura 
River, California. Also present in  the upper 
reaches of the Peace River in  the Mackenzie 
system. Usually kss  than 6 inches long, but  
may reach a foot. Common. 

Palat~ne tee:h absent or only poorly developed . . . . 5  

Pelvic fins long, reaching anus. Anal rays 13-14. 

Coastrange scu lp in  (Fig. 60) 

Cottus aleuticus Gilbert 
Ranges in Alaska from Southeastern north 
to  the Aleutian Islands and Bristol Bay. A n  
isolated population is present in  the Kobuk 
River. It was once reported from the mouth 



FIGURE 67. Riffle sculpln. Corrus gulosus. 

FIGURE 62. Fourhorn sculpin, 
Myoxocephalus quadrtcornn. 

FIGURE 63. Sharpnose sculpin, Clinocottus acuticeps. 

of the Tanana River, but this was probably a 
mistake in identification. Ranges southward 
in coastal streams to San Luis Obispo 
County, California. Up to about 4 inches. 
Common. 

Pelvtc fins short, not reaching anus. Anal rays 16-i8. 

Rif f le sculpin (Fig. 67) 

Cottus gulosus (Girard) 
This species has been recorded from Alaska 
only at Loring and the Boca de Quadra. 
These records are probably based on wrong 
identifications. 

Two spines on preoperculum. No teeth on palatine 
bones in roof of mouth. 

Fourhorn sculpin (Fig. 62) 

Myoxocephalus quadricornis (Linnaeus) 
A marine form that may range well up into 

fresh-water streams. In Alaska, found from 
about Saint Michael northward, and along 
the Arctic coast. Has been found nearly 100 
miles up the Meade River. Also present on 
Saint Lawrence Island. Virtually circumpolar, 
with a number of isolated populations in 
North America, ranges south to the Great 
Lakes. Up to more than a foot long in the 
sea, fresh-water populations much smaller. 
Fairly common locally. 

One spine on preoperculum. Teeth present on 
palatine bones. 

Sharpnose sculpin (fig. 63) 

Clinoconus acuticeps (Gilbert) 
A normally marine species that sometimes 
enters fresh water, this form is found from 
the Aleutian islands southward. Possibly 
present also in the Bering Sea, it ranges 
south as far as the Big Sur River in 
California. Up to about 2 inches long. Not 
common. 



RIGHTEYE FLOUNDERS, 
Fami ly  P leuronect idae 

Key to the Species 

la.  fb. 

Finswithout light and dark bands. Eved side covered Dorsal and anal fins with aliernate light and dark 
with typical scales, no bony tubercles. vertical bars. Eyed side with numerous star-shaped 

tubercles, a row of these along bases of dorsal and 
anal fins. 

Arctic f l ounder  (fig. M) 

Liopsetta glaciaalis (Pallas) 
Ranges northward from the Alaska Peninsula 
to  the Arctic Ocean. A marine fish that 
occasionally enters the lower reaches of 
rivers. Its world range is f rom the White Sea 
in Europe eastward to  Bathurst lnlet in 
Canada, south t o  the Sea of Okhotsk and the 
Alaskan Peninsula. Probably seldom exceeds 
a foot in length. Rather scarce in fresh water. 

Star ry  f l ounder  {fig. 65) 

Platichthys stellatus (Pallasl 
Coastal Alaska, from the Arctic o n  south. A 
marine form that sometimes enters fresh 
water. Note that the eye and color may be on  
either the right or the left side. Ranges from 
Bathurst lnlet in the Canadian Arctic west 
to the shores of Siberia, south t o  Korea and 
to  Santa Barbara County. California. Up to  3 
feet long and to  20 pounds weight. 
Common. 
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